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Air View of Parkdale Station of Dallas Power & Light 
Company. Consulting Engineers: Ebasco Services, Inc. 


Modern Central Stations 
Serving America 
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Dallas Power & Light’s 


Equipped with 3 B&W Boilers 


Dallas Power & Light Company’s current expan- 
sion program at Parkdale Station increases the 
Station’s generating capability to 327,000 kw— 
to serve even better the mounting power needs of 
this important segment of the Great Southwest. 


Of three B&W boilers at Parkdale Station, two 
are on the line and the third is under construction, 
scheduled to begin operation in 1957. Unit No. 1 
serves 87,000 kw, Unit No. 2, 115,000 kw, and 
Unit No. 3, 125,000 kw. 


The latest B&W unit chosen for Parkdale will 
provide 1,050,000 Ib of steam per hour, with de- 
sign pressure of 1725 psi, superheater outlet pres- 
sure of 1550 psi and temperature of 1005 F. This 
B&W Radiant Boiler has a pressurized furnace. 


June, 1956 


Parkdale is characteristic of the type of stations 
being built by electric companies in the South- 
west; B&W is happy to share in this construction 
by providing technical advances gained through 
its continuing program of research and develop- 
ment—for increasingly efficient steam-electric 
power generation. The Babcock & Wilcox Co., 
Boiler Div., 161 East 42nd St., New York 17,N.Y. 
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BALL BEARINGS 


FAN AND PUMP SHAFT BEARING 
IS ADAPTABLE TO MANY USES! 


This sealed and “lubricated-for-life’” bearing with integral 
shaft was originated by New Departure specifically to 
aren <pchaotan” Taal ye simplify automotive fan and water pump mounting. Since its 
raceways fer two sows of Both, inception, it has reduced bearing maintenance requirements 


eliminating usual inner rings. é i eae c 
O.D. is correspondingly smaller. to virtually zero in millions of car, truck and other engines. 


Because of its unique design and ability to locate parts on its 
shaft against loads from any direction, designers find it 
a highly versatile bearing, adaptabie to many other uses, 


The manufacturer of a well-known power tool, which 
combines several tools in one compact unit, employs the 
pump shaft bearing as a complete intermediate shaft with 
pulleys on one end and a keyway for tool attachment on 
the other, with obvious design and performance advantages. 


Another manufacturer produces a power mower in which two 
Integral shaft of bearing serves as of these versatile [N™=wv] Departures with hollow shafts 
intermediate shaft in Magna’s “Shop- 2 
smith”. Assures fewer parts, easier machin- not only support the mower rotors, but permit vertical 


ne adjustment of the wheel spindles to regulate cutting height. 


So here is another [N#w) Departure adaptable to many 
uses. New Departure engineers can show you what it 
and other ball bearings will do to improve your products. 


FINE BALL BEARINGS MAKE GOOD MACHINES BETTER 


For each McCulloch Mower, New Departure provides two pump 
shaft bearings with hollow shafts to permit vertical adjustments. 
Special heat treating gives full hardness at the raceways but 
adequate toughness in the shaft to withstand hard service. 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e¢ BRISTOL; CONN, 
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“age since 1903 
pioneers in piping for sehen at 
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for these industries. . . 
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Textiles 
P. P. & E. produced the first piping install- Transportation 
ations for marine and stationary nuclear ° 
power plants. Our facilities are complete Manufacturing 
—metallurgical research, laboratory serv- 
ice, engineering, shop fabrication, testing, 
and field erection. We have fabricated Ordnance 
stainless steel piping for power and proc- + 8 
ess industries since the middle 1920's. Refining 








Ee Whitehead Building Hollywood. 1828 North Alexandria Ave. c 
DE dvnesedoece , 10 High Street Stow Geioane rereererr re AND EQUIPMENT COMPANY 
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... Tool Life INCREASED 334% 
by using COPPERWELD 
8620 LEADED ALLOY STEEL 


A manufacturer of hydraulic pumps was averaging 

7200 pieces per set of tools used in milling slots on this 
hydraulic pump rotor. By switching to Copperweld 
Leaded Steel, this tool life was increased to 9600 pieces. 


In addition to longer tool life, leaded steel gives faster feeds 
and speeds, and a finer finish often eliminates a clean-up 
operation—truly, the steel with “built-in 

productivity.” To put more operating profit 

in your production picture, try 


Copperweld Leaded Steels. 


i ‘rite for 
free booklet, 
“Lead Treated Steels.” 


COPPERWELD STEEL COMPANY e STEEL DIVISION e WARREN, OHIO 
EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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_ Operation Deepfreeze sleds plow 












IGY IS THE REASON. Scientists with the current Navy 
expedition to Antarctica will obtain scientific data 
on weather, atmospheric conditions, aurora and air 
glow, glaciers, geomagnetism, and allied subjects 
during the next International Geophysical Year 
(1957 and 1958). Tractor-drawn trains of cargo 
sleds, built by Otaco, Limited, Orillia, Ontario, 
Canada, will be used to haul supplies. 
















THE SKIS ARE MADE OF USS “T-1” STEEL. When the 
_ going gets rough, the runners on these cargo sleds 

are assembled into skis, 13 feet long and 34 inches 
wide, made of USS “*T-1” Steel. 


















across Antarctica on tough skis 
of USS “T-1” Steel 


URING OPERATION DEEPFREEZE, the Navy’s current expedi- 

tion to Antarctica, thirty-eight rugged cargo sleds will be 
used to haul supplies 400 miles from Little America to Marie 
Byrd Land. The 11-ton sleighs, each carrying a load up to 20 
tons, ride on skis made from tough 14” plate of USS “T-1” 
Steel. The sleds were designed jointly by the United States 
Navy and Otaco, Limited, Orillia, Ontario, Canada. 

Naturally, the skis had to be made from a steel that stays 
tough and durable at temperatures far below zero. The steel 
also had to possess high strength (to keep down weight), and 
excellent resistance to abrasion (to withstand the 400-mile trip 
across rugged, ice-covered terrain). In addition, the steel had 
to have good forming characteristics and be easily welded (to 
simplify fabrication) . 

One steel met all the requirements; that was USS “T-1” 
Steel. USS ““T-1” Steel has a minimum yield strength of 90 000 
psi . . . can be welded as easily as carbon steel, with the proper 
electrodes . . . has excellent resistance to abrasion and impact 
abuse .. . and remains tough at low temperatures. It was ideal 
for this tough job. 


A VERSATILE NEW ALLOY STEEL 


USS “T-1” Steel is adding strength and durability, cutting 
weight and costs, in steel mill equipment, power shovels, mine 
cars, bridges, coal handling equipment, pressure vessels, and 
many other applications, at high and low temperatures. It 
probably can help you improve your own product. Write for 
complete information. United States Steel, Room 5321, Pitts- 
burgh 30, Pa. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
, - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
a; % TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
, 4, ° UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-T0-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


CONSTRUCTIONAL ALLOY STEEL 





See the United States Steel Hour. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your newspaper for time and station. 
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U.S.P. PATENTED STAINLESS STEEL PROCESS 


Centrifugally cast stainless steel pipe 
passes rigid specifications . .. including 
severe hydrostatic pressure test. 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted with 
piping problems involving temperatures, pressures 

and corrosive conditions which only a few years ago 
would have been called impractical, if not impossible. 
U. S. Pipe’s Stee] & Tubes Division recently completed 
a piping requirement for 700 feet of Type 316 Extra 
Low Carbon, columbium-bearing stainless for a large 
petrochemical plant, which is typical of the job 

metal mold centrifugally cast pipe is doing today under 
a patented manufacturing process with rigid 

Quality Control. 

U. S. Pipe is headquarters for metal mold centrifugally 
cast alloy and stainless steel pressure pipe over 

a wide range of special and standard analyses — in 
large or smal] quantities. 

Write and outline your refining problems. 

We may be able to help. 


Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 


of nation’s leading oil companies: 


Material Requirements: Pipe shall conform to ASTM 
Specification A-362-52T. 
Chemical Analysis: Modified AISI Type 316 Cb (ELC), with 


one percent spread on chrome and nickel. 


Finish: Each pipe to be turned, bored and faced to surface finish 
of 125 micro inch or better. O.D. tolerance plus 1/16” minus 0”; 


I.D. tolerance plus 0° minus 1/32". 


Mechanical Tests: Tensile Tests—2 tests required on each pipe 
after heat treatment; one at room temperature, one at 700° F. 


Inspection Requirements; 

1. Etching test on sections cut from each end of pipe. 
Radiographic Inspection — Required complete circumferential 
coverage of at least an 8” wide section at each end of each pipe 
in accordance with ASTM Specification E71-52. 


9 
<- 


3. Fluid Penetrant — Entire O.D. and I.D. surface each piece. UPPER: Hydrostatic test rig used 
to qualify each length of pipe. 


LOWER: Turned and bored stainless pipe is dimensionally 


Heat Treatment: Heat for 4 hours at 2100° F.—2150° F., water 
accurate and furnished with superior I.D. surfaces. 


quench, follow by 5 hours at 1500° F.—1600° F. Cool in still air. 


Hydrostatic Test: Each length tested to stress of either 90% 
of the minimum cold yield strength or a maximum pressure of 





6800 psi — whichever is lower. 





UNITED STATES PIPE & FOUNDRY co. 


Ste ind hibes Livin § 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 











Now on the Line at Duquesne Light 


1060,000 Ib/hr 


Reheat Steam Generator by FW 


Sixth Foster Wheeler Steam Generator 
at Phillips Station marks latest 
expansion of Duquesne system 

... an expansion that will soon include 
atomic power at Shippingport, where 
FW Steam Generators will also serve 








The capacity of the Phillips Station of Duquesne Light Com- 
pany was increased by 156,200 kw when Unit No. 4 went on 
the line in January 1956. This, the largest and most efficient 
unit in the Duquesne system, is served by the 1,060,000 lb/hr 
Foster Wheeler reheat-type steam generator shown at the 
right. 

The addition of Unit No. 4 brings total capability of 
Phillips Station to 382,000 kw. All four of these units are 
powered by Foster Wheeler steam generators — a tribute to 
customer satisfaction that dates back to the first installation 
in 1942. 

In the nation’s first full scale atomic power plant, now 
under construction at Shippingport, Pa. and scheduled for 
completion in 1957, two Foster Wheeler steam generators 
(heat exchangers) will be used to convert heat from the nu- 
clear reactor to 600 psi steam. 

Whatever your Power Plant requirements — from coal or 
oil firing to nuclear energy — heat engineering by Foster 
Wheeler means efficient and dependable steam generation at 
low overall cost. For further information, write to Foster 


Wheeler Corporation, 165 Broadway, New York 6, New York. 

















FW STEAM GENERATORS AT DUQUESNE’S PHILLIPS STATION 





1942 — TWO twin-furnace units, 500,000 Ib/hr, 900 psi, 900F 
1949 — ONE twin-furnace unit, 700,000 Ib/hr, 900 psi, 9OOF 
; 1950 — TWO twin-furnace units, 700,000 Ib/hr 900 psi, 900F 
‘ 1956 — ONE divided-furnace, reheat unit, 1,060,000 Ib/hr, 1850 psi, 1000/1000F 
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The FW steam generator for Unit No. 4 at 
the Phillips Station above is shown in cross 
section at the left. It delivers 1,060,000 Ib 
steam per hour at 1,850 psi, 1,000F at the 
superheater outlet and 1,000 F reheat. The 
primary steam temperature is controlled at 
1,000F over a load range from 689,000 to 
1,060,000 lb/hr by spray control. Reheat 
temperature is also controlled at 1,000F 
over the same load range by gas by-pass. 
This 44-ft high furnace is vertically fired 
by 12 FW intertube burners located in the 
roof. The furnace is divided into three firing 
cells; the front, side and division walls con- 
taining waterwall surface while the rear 
wall is of radiant superheater surface, Fur- 
nace exit gases are divided into two passes, 
with convection superheater, convection re- 
heater, and bare-tube economizer in the 


main pass, and convection superheater and 
extended-surface economizer in the by-pass 
section. 

Coal for this 1,060,000 Ib/hr unit is pul- 
verized by two of the largest ball mills ever 
installed. These Foster Wheeler D-8D 
suction-type ball mills have a capacity of 
67,000 lb of coal per hour, ground to a fine- 
ness of not less than 75% through a 200 
mesh sieve and not less than 99% through a 
50 mesh sieve. The pulverized coal-air stream 
is drawn from both ends of the double- 
ended mills and piped to four distributors 
near the top of the furnace, each distribu- 
tor dividing it three ways so that each pul- 
verizer exhaust feeds a burner in each of 
the three furnace cells. This assures a very 
even distribution of heat across the furnace. 


AT, 


WHEELER 


ST. CATHARINES, ONT. 


FOSTER 


NEW YORK *¢ LONDON «¢ PARIS « 
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Record 43,300 Hp. Performance 


In the top four plants of the na- Look at some of the figures: 
tional REA competition, there is @ First, F-M horsepower produced more than 2/3 of the 
more than two and a half times as total power generated by the top four winning plants. 
much Fairbanks-Morse horsepower @ Three 3500 horsepower Model 31A’s generated 82% of the 
? . ; power in the top award-winning Johnson plant. 
as in all other engines combined — , 

@ Two exclusive F-M powered plants placed second and 
a total of 43,300 horsepower. fourth with only a spread of .1 mill between them. 
@ One Model 31 in the Top Plant carried the highest 


Never before has there been such ‘ 7 . 
penalty of longest operation on straight oil—yet effi- 


a clear-cut record of efficiency, on ; - 

: ciency was higher than plant average. 
such a broad base, in favor of any Here, in engine after engine, isa record of operating standards 
engine in this competition. of efficiency unequaled by any other engine in such numbers. 


You Can't Make a Better Power Buy Than a Fairbanks-Morse Diesel or Dual Fuel Engine 


@ FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES © RAILCARS © ELECTRICAL MACHINERY © PUMPS @ SCALES 
HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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Outstanding Single Engine Performance 


Engine No. 6 is one of three Fairbanks-Morse 
Model 31A 3500 horsepower engines that have 
helped keep the Johnson plant tops in efficiency 
for four years*. In winning previously, this 
engine set a record of 92138 BTU per kw-h— 
still unsurpassed by any engine today. 

That winning record automatically selected 
‘i the big No. 6 for the heaviest assignment to 
a straight oil operation this year when gas supplies 





becameshort. Yet, theengine achieved anaverage 

Pa of 9642 BTU per kw-h (Better than plant 

i average) and during one period of operation 

: maintained, an average of 8652. 

That’s approximately 40% thermal efficiency! 

Under all conditions of load . . . penalties 

of straight oil operation . . . two high-altitude 

plant locations—close scrutiny of performance 

records of this year’s winning plants clearly 
establishes the fact — you can’t make a better ; 
buy than a Fairbanks-Morse Diesel or Dual Fuel 4 
Engine. Fairbanks, Morse & Co., Chicago 5, Ill. [ ie. 


*The Johnson plant also delivered top kw-h per BTU last year, but was 
eliminated from competition due to winning in two previous years 
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@) Clark Bros. Co. puts 


5,5O0.00O 
watts on wheels 


Completely self-contained on one railroad car and capable of safe travel 

at any train speed, this turbo-mobile power plant will deliver 5,500 KW 
within hours after reaching site where emergency power is needed. 
Conceived by the Bureau of Yards and Docks of the United States Navy, 
such a project had never been faced before and set up staggering problems 
of design and construction. Original specifications called for a minimum 

of 4,500 KW, but Clark Bros. Co., beat that by 25%, with additional 
overload capacity. The completely new type of gas turbine drive can use 
almost any available liquid or gaseous fuel. A one-man crew can operate it. 


The ability of Clark Bros. Co., one of the Dresser Industries, to design 
and build this revolutionary new power plant springs from its 

75 years of specialized manufacturing experience, “Precision by the ton” 
is literally true of Clark engines, compressors and turbines 

serving the world’s basic energy industries. 


Dresser integrated operating units 
quickly mobilized for unusual needs. 


In their specialized spheres of service to the oil, gas, chemical, 
electronic and other industries, each Dresser company has a long 
background of successful individual performance, When special conditions 
arise or needs that are best answered by supplementary research, 
engineering or production facilities, all divisions of Dresser Industries, Inc. 
can be mobilized into effective teamwork for prompt action. 

This is the Dresser Plus} performance which has made Dresser products 
and services a standard of comparison the world over. 


Tomorrow’s progress planned today 


STRIES, INC. 


INDUSTRIAL EQUIPMENT | Ol * GAS 
CHEMICAL 


TECHNICAL SERVICES |, cotrowic 


REPUBLIC NATIONAL BANK BUILDING, DALLAS 21, TEXAS 


A group of companies under a common ownership 
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Welding nozzles Multiple outlet headers Production forgings 
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Venturi reducers Spiral weld pipe Large diameter electric weld pipe Welding necks 























Heres @ rugged pall 
ready to be teamed up for a tough job 


For utmost value on any piping job insist on 


GE 


%* Forged for maximum strength and stamina 


Welding Fittings 
and 
Forged Flanges 





%* Backed by 55 years’ experience 


% Engineered for unvarying accuracy 


%* Guaranteed to meet all American Codes and Standards 


% Available in every size, type, thickness, pressure 
rating and material 


To be sure... tutn to Iaylor Forge 
... TRADITIONALLY DEPENDABLE 





Taylor Forge & Pipe Works 


General Offices and Works: P. O. Box 485, Chicago 90, Illinois 


Plants at: Carnegie, Pa.; Gary, Ind.; Houston, Texas; Fontana, Calif; 

Hamilton, Ont., Canada. 

District Sales Offices: New York, Philadelphia, Pittsburgh, Atlanta, Chicago, Houston, 
Tulsa, Los Angeles, San Francisco, Toronto, Calgary. 





PATRONIZE YOUR NEARBY TAYLOR FORGE DISTRIBUTOR 


He carries a full stock of Taylor Forge Welding Fittings and Forged 
Flanges and can supply your needs promptly. He’s a good man to know 
for he understands piping and through him you have available the services 
of Taylor Forge engineers for help and advice on any piping problem. 
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Anheuser-Busch’s new Van Nuys, California, Budweiser brewery 
gets “big-station” boiler efficiency automatically with a complete 
Republic Combustion Control System centralized at this panel. 


INDUSTRIAL POWER PLANTS CAN OPERATE 
AT CENTRAL STATION EFFICIENCY 


@ The power plant at Anheuser-Busch’s new 
Budweiser brewery, Van Nuys, California is a 
good example of how a modern industrial plant 
has taken advantage of cost-cutting methods 
ased by central stations. The plant has three 
48,000 lbs./hr. gas or oil fired boilers which pro- 
duce steam at 200 psi. All three boilers are oper- 
ated and coordinated by a Republic Automatic 
Combustion Control System which: 


1. Automatically maintains constant steam pres- 
sure by controlling the heat input to the boilers 
in accordance with the boiler load. 


2. Automatically maintains maximum combustion 
efficiency by simultaneously and continuously 
controlling a measured fuel and air input to 
the boiler. 

3. Automatically maintains any desired load 
division between the boilers. 

4. Automatically maintains correct draft in 
each furnace. 


In addition, a Republic two-element feed-water 


system which is tied into the combustion control 
system automatically adjusts the water supply to 
boiler requirements at all loads. 


This “big-station” automatic control means con- 
tinuous firing efficiency for Anheuser-Busch, 
assuring lowest fuel cost per pound of steam pro- 
duced. Fixed costs are also reduced since boilers 
are operated to deliver all of their rated capacity 
during “peak” loads. Extra stand-by equipment is 
not necessary. Finally, chain-of-event troubles 
that are caused by improper operation of auxili- 
aries is avoided by smooth simultaneous adjust- 
ments made by the master control system. 


Let Republic’s combined experience in combus- 
tion control systems for both industrial plants and 
central stations help you operate your power 
plant more efficiently. No matter what size or type 
of boiler, load conditions, fuel firing or draft 
arrangement, Republic can design and produce a 
control system that will operate it for maximum 
efficiency —automatically. Write for full details. 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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Production Boom Putting on Pressure 
for Greater Drafting Room Output? 





IS THE TIME TO ACT in Behalf 
of Your Company and Yourself! 


Chances are that your company, like most, 
is gearing up for greater-than-ever produc- 
tion. That means more and more pressure 
on your drafting department for engineer- 
ing drawings and prints. You owe it to 
your company and yourself to equip your 
department, right now, to meet growing 
demands with greater output! 

New, higher-production equipment and 
materials can help you do it! Never has 
there been a better opportunity to replace 


old, inadequate equipment with the effi- ~ 
cient new products you’ve been wanting. _ 
With management’s desire for greater 
production, you couldn’t pick a 


better time to get approval for 
new equipment expenditures. B R UJ N J N G 
To discover for yourself how 


many ways you can boost draft- 
ing room output, yet save time and man- 

power, take a minute to look over the next _ 
three pages. You’ll be glad you did! or 
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x Look How Many Ways You 
Save Time and Money With 
























Check the Places in Your Drafting Room Where Production 
Bottlenecks Can be Eliminated by Modern Bruning Products! 






ad Modern Copyfiex Machines 
(1) Speed Reproduction, 
-====== Cut Operating Costs 
Five new and advanced machine models intro- 
duced in just the last year! They offer you all the 
benefits of diazo black-on-white reproduction, 





foe yo et or sust out! New Tabletop 
faster reproduction speed and a heat of operator Model Pw = — a ee 
conveniences such as fast return of originals, ang wistn! y ted the smamest 
automatic separation, front or rear de — engineering department a= 
There’s a Cope model to meet eve — Bebe oon wg — 
New, better ‘Gopyt sensitized materi ak cost Model 300. The largest 


together — pyfiex machines to give you company can economically 

premium resul onal ment its reproduction 

| center with additional, strate- 
gically located Model 300s. 






Modern Bruning Tracing Mediums 
Speed Drawings, Enable 


Modern Bruning Drafters 
3 Sharper Prints 


(2) Speed Drafting up to 30% 





These improved drawing 
mediums are unsur- 
passed for translucency, 
pencil-and-ink taking 
qualities, and perma- 
nence. You make draw- 
ings and tracings far 
easier and faster, get 
cleaner and sharper 
prints. Select from a 
complete variety. 


Over conventional equipment, Brun- 
ing drafters speed drafting up to 30% 
on most jobs . . . up to 40% on some 
rae ir drawings. Fatented 
“Equipo: e  : compensator, 
exc _= sound ntrol oe pro- 
vide unrivalled simplicit ty — 
and ease of operation. Full range of 
models including Counterbalanced 
and Track Drafters. Standard or 
Civil Engineer protractor heads. 











Can Boost Drafting Room Output, 
New, Modern Bruning Products! 


Why Let Old and Inadequate Equipment and Materials 
Stall Operations Now, When More and More 

Output Is Demanded of Your Department? 

Every Day You Delay Is Costing You Time and Money! 


Here are the modern, higher-production products— 
some the newest on the market—that can help you 
boost drafting room output by replacing old and 
inadequate equipment and materials. A pioneer 
researcher in its field, Bruning still leads the way 
today with such developments as newly improved 
tracing papers and cloths that are setting a new 
standard in their field . . . newly improved sensitized 
materials that give you quality reproduction never 
before attainable . . . new, improved Copyflex 


Modern Hamilton 
' Drafting Tables 


50% More Use of 
Floor Space 


You can put six Hamilton Auto- 
Shift tables where you now have 
four boards with separate refer- 
ence desks. The unique design of 
Auto-Shift increases the efficiency 
of draftsmen, reduces waste mo- 
tion and fatigue. Bruning has a 
modern drafting table to suit 
every need and budget. 


Provide up to Ba a 
a / 


ee ee 


Modern Hamilton 

UnitSystem Files 

Save Time, Space; 

Permit Orderly 

Expansion 
You choose the individual filing 
units you need and combine them 
in an integrated and interlocking 
stack. You save time because 
drawings are easier to file and 
find. You make the most efficient 
use of space, expand your filing 
set-up in an orderly fashion. 
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(BR U N / N G ) Gives You More to Help Boost Output 





machines that set a new high in quality, convenience, 
and economy of reproduction. 

Researcher, manufacturer, and supplier . 
Bruning provides you a single, convenient, depend- 
able source for everything you need in top-quality 
drafting room supplies and service. You simplify 
ordering and stocking, save time and money. Com- 
panion products, like Copyflex reproduction ma- 
chines and Copyflex sensitized materials, are made 
to work together to give you premium results. 








More Products from Bruning 
to Help You Step up Production, 
Save Time and Money! 


@eé 
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Modern Bruning Erasing 
Machines Save Hours 
of Manual Erasing 


Do a neater, safer 
erasing job. Save 
hours of finger-cramp- 
ing manual erasing. 
Patented hollow shaft 
permits use of extra- 
long, seven-inch eras- 
er, prevents “fly-outs.” 
Quiet, cool, vibration- 
free. 


Modern Drafting Tools and 
Supplies Help Speed 
Draftsmen’s Work 


Bruning’s wide selec- 
tion includes not only 
standard items, but 
many special time- 
saving aids such as 
dotting pens, propor- 
tional dividers, plani- 
meters, and Wrico let- 
tering sets. 





























New and Better Products 
—from Bruning Research and Engineering 

In the past, it was Bruning Research and Engineering that 
introduced the first pencil tracing cloths, the first fume-free 
whiteprinters in America, the first band-type drafting 
machines. Today, by virtue of its modern laboratories and 
large engineering staffs, Bruning still leads the way in the 
development of new and better products. In just the past 
year, Bruning introduced five new, advanced reproduction 
machines . . . many newly improved tracing materials. 
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The Product and Help You Need When You 
Need Them—from Bruning Sales Service 
With the most comprehensive network of sales-service 
branches, distributors, and plants in its field, Bruning assures 
you of prompt, dependable service and supply. Your nearby 
Bruning branch is headquarters for a capable staff of 
Bruning sales-service specialists who are immediately avail- 
able to you. Your nearby Bruning branch or distributor 
carries a full line of Bruning products and is staffed and 
equipped to give you fast, efficient supply. You suffer no 
costly delays for lack of supply or service. 












3 More Reasons 


Why You Can Depend on Bruning to Help You Boost 
Drafting Room Output, Save Time and Money! 





Consistently High Quality 

—from Bruning Manufacturing 

In its own modern paper converting plants at Teterboro, 
N. J., Chicago, Kansas City, Los Angeles, and Toronto, 
Ontario, Bruning controls quality all the way to bring you 
tracing mediums and sensitized materials of dependable, 
consistent high quality. The famous Copyflex reproduction 
machines are entirely Bruning manufactured to provide 
you the finest in reproduction performance. 


America’s Leading Supplier of 
Engineering and Drafting Equipment 


(GRUNING ) 


There you have it—the “big package” from Bruning to 











help you meet the demand for greater drafting room output! 


You get a complete line of modern, high quality products! 
You get better service. They work together to bring 
you better results at lower cost. 


Charles Bruning Company, Incorporated 
4700 Montrose Avenue, Chicago 41, Illinois 


In Canada: Charles Bruning Company (Canada) Ltd. 
105 Church Street, Toronto 1, Ont. 





Printed in U.S.A. 








WAY TROLS’ feed 
with * 0.1% accuracy 


Close formulation of the mixture 
as provided by WAYTROLS is 
vital to quality production 

in an electric furnace. 


Mix an ore with slagging and reducing agents in 
the proper proportions. Apply the 3100° heat of an 
electric arc under carefully controlled conditions. 
Draw off the molten metal. Basically, that’s the 
electrothermic process so widely employed today. 


“Proper proportions” is the keynote to success. 
Inaccurate proportioning may ruin the entire 
process. Jeffrey WAYTROLS (continuous weigh 
feeders) help avoid that hazard. 


WAYTROLS take materials from overhead hoppers 
and feed them at predetermined quantities or rates; 
sO many ounces, pounds or tons per hour. They do 
this within the accuracy of the weighing equipment 
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inferno 


A metal producer reports + 0.1% 
accuracy in proportioning with 
a pair of Jeffrey WAYTROLS. 


itself and without dependence upon the attention 
and judgment of the operator. 

Weighing, batching and proportioning systems 
are described in Catalog 841. For a copy, write The 
Jeffrey Manufacturing Company, Columbus 16, Ohio. 


CONVEYING + PROCESSING +» MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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what are 
your bearing 
requirements ? 


A different demand ... or set of demands . . . is made of bearings in every 
different product. Chief considerations may be: minimum noise level . . . 
corrosion resistance .. . low unit cost ... wear resistance to oscillating or 


sliding motion . . . operation in presence of moisture . . . or others. When 
considering a sintered metal bearing for your product, it is essential that 
you obtain the correct alloy. The wide range of GRAMIX alloys, together 
with the long experience of our engineering staff in working with bearing 
applications, assures you of getting the best possible bearing for your 
product. 





THERE IS A GRAMIX 


(A PRODUCT OF POWDER METALLURGY) 


FOR YOUR 





Certainly, there is such a thing as a “general purpose’ 
sintered bearing alloy ... GRAMIX Grade 81 fills this role, 
and does it well. But there are also applications that demand 
special alloys, designed to do a specific job better. There is 
a wide range of GRAMIX alloys to meet every individual 
design consideration. Properties of these alloys vary widely: 
tensile strengths range from 8,600 psi to 25,000 psi... 
elongations from 1% to 10%! Operating characteristics 
also vary. For example, under conditions where there is 
minimum lubrication, GRAMIX Grade 183 (copper, tin, 
lead, nickel) is recommended. For heavy duty operation in 
a surplus of oil, GRAMIX Grade 307 (copper, tin, lead, 
carbon) is preferred. These few facts convey an idea of the 
wide design range of GRAMIX alloys. There is one that 
exactly fits your product... 





HE UNITED STATES 
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BEARING ALLOY 
DESIGN REQUIREMENTS 


ENGINEERING BULLETIN No. 18 


A NEW GRAMIX ENGINEERING BULLETIN TO HELP THE 
PRODUCT DESIGNER IN SPECIFYING SINTERED BEARINGS 








Product engineers who specify bearing materials will 
find Engineering Bulletin No. 18 of great help. It presents 
in concise form much of the knowledge we have accumu- 
lated since 1924, when GRAMIX was first produced. 
Design requirements, metallurgical considerations, and 
G R AM | X. alloy selection are all discussed. A table of data on 
B E A R | N G S GRAMIX alloy composition and physical characteristics 

such as density, tensile strength, elongation, and radial 
tke? crushing strength is included. The section devoted to 
selecting the right GRAMIX alloy to fit greatly differing 
product requirements is an ideally simplified guide to 
this complex subject. Write for your copy of Engineering 


THE UNITED STATES GRAPHITE COMPANY 
; SRE ETE I Bulletin No. 18 today. 


METALLUR 














GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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how Loewy-Hydropress engineers can help you 
... from plans to full scale production 


Our staff of 400 engineers is at your service for any 
project, large or small. Here’s what we offer: 


¢ Research and development, including analysis of 
materials, methods, machinery operations, surveys 
and analytical reports. 


¢ Design, construction and installation of forging 
presses, extrusion presses, powder metal presses, 
precision deep drawing presses, rolling mills—in 
fact, any equipment for metal forming and processing. 


i» LOEWY-HYDROPRESS 
BALDWIN-LIMA-HAMILTON 


¢ Planning and erection of complete plants, including 
plant layout, structures, material flow and handling. 
We write specifications and take entire responsibility 
for procurement. 


Whether you require only preliminary consultation on 
an idea, or a complete “turn-key” job, you can depend 
on Loewy-Hydropress. For a copy of our 
bulletin L-144, write to Department 661, 
350 Fifth Avenue, New York 1, N. Y. 





DIVISIONS: Austin-Western ¢ Eddystone « 
Electronics & Instrumentation * Hamilton « 


RL Lima ¢ Loewy-Hydropress 


* Madsen ¢ 


Pelton « Standard Steel Works 
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TYPES of 


Hydraulic Turbines 


Propeller Type 


Regularly chosen for low heads, 
up to 100 feet normally, and in 
exceptional cases even higher. Its 
higher speed effects appreciable 
savings in generator cost. 


Francis Type 


Used for heads up to 1000 feet — 
in some cases even higher heads 
— depending on the output capa- 
city of the unit, the quality of 
operating water, and the charac- 
ter of load to be carried. 


Which is Best for 


Impulse Type 


For heads as high as pressure 
pipe lines can be built. Used for 
heads as low as 200 feet if water 
conditions prevent use of Francis 
type because of excessive wear. 


Your Specific Needs? 


| entagetsae = WILL WORK WITH YOU and 
your consulting engineers to help decide. 
You'll take advantage of over 50 years’ experi- 
ence designing and building hydraulic turbines. 

Besides building all three principal types of 
hydraulic turbines — Francis, propeller and 
impulse — Allis-Chalmers is in a unique posi- 
tion. It is the only company which can provide, 
in addition to the turbine, nearly all the other 
electrical equipment and auxiliaries needed. 


Generators, transformers, switchgear lead the 
list. The company can also provide pressure 
regulators, valves and governors for large units. 

In many instances substantial savings can be 
realized by calling in Allis-Chalmers engineers 
to discuss the problem even before definite plan- 
ning is begun. For all or any part of your needs, 
it will pay to contact the Allis-Chalmers repre- 
sentative nearest you. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, U.S. A. 


ALLIS-CHALMERS 


Manufacturing Plants in United States and Canada 


Over 14'/2 million installed horsepower of hydraulic turbines throughout the world. 
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‘“MONOBALL” SELF-ALIGNING 


BORE SIZES UP TO 6” DIAMETER 
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ROD EN 
TYPE 





Tens of thousands in aircraft use. Backed 
by years of service life. Wide variety of 
Plain Types in bores sizes */,5” to 6” Dia. 
Rod end types in similar size range with ex- 
ternally or internally threaded shanks. Our 
Field Engineers welcome an opportunity of 
studying individual requirements and pre- 
scribing a type or types which will serve 
under your demanding conditions. South- 
west can design special types to fit individ- 
ual specifications. As a result of thorough 
study of different operating conditions, vari- 
ous steel alloys have been used to meet 
specific needs. New types have been devel- 
oped, many as a result of specific require- 
ments of our customers. Write or wire now 
for revised Engineering Manual. 


PLAIN 
TYPE 





BEARINGS 











Analysis 
Chrome Moly Steel Ball & Race 
Stainiess Steel Ball & Race 
Bronze Race and Chrome Moly Steel Ball 


wn = 


Recommended Use 
1. For types operating under high radial ulti- 
mate loads (3000-893,000 Ibs.) 
2. For types operating under high temp. (800 
- 1200 degrees F.) 
3. For types operating under normal loads 
with minimum friction requirements. 








* SOUTHWEST PUSH-PULL CONTRCLS « 


MECHANICAL COMPRESSION AND TENSION TYPE 


26 
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Southwest Push-Pull Controls are 
used on Convair 240 and 340 


Douglas DC-6. DC-6B, DC-7 and 


DC-8; 


949 and 1049; and other !ead- 
ing aircraft. 


electric devices. 
remain in selected position and are not 
materially affected by changes in rout- 
ing due to structure movement. 
on 
Standard “‘O”" 
Spherical shells in tube take the com- 
pression load and cable takes tension 


load. 


L 


POSITIVE remote manual control for 
actuating mechanical, hydraulic or 


Southwest Controls 


Save 


simplify installations. 


weight, 


rings seal both ends. 
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Three Types 


1. Light Duty—Compression Ult. Load 1250 
Ibs.; Ult. tension 960 Ibs. 


2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs. 


3. Extra Heavy Duty—Compr. Ult. Load 3050 
Ibs.; Ult. tension 3900 Ibs. 


Modernize your push-pull control system with 
Southwest Mechanical Push-pull Controls. 
Eliminate bell cranks, pulleys and dual cables. 
Send for ENGINEERING MANUAL giving 
detailed prints and complete specification 
covering materials, finishes, capacities. Please 
address Dept. ME-56. 

















SOUTHWEST PRODUCTS CO. 


Duarte, California 
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Architects: WoopiE GARBER & ASSOCIATES 


Associated Architects: SAMUEL HANNAFORD & SONS 


Cincinnati Public Library 


Mechanical Engineers: Wm. E. 


BODENSTEIN & W. W. SHUSTER 


Htg. and Air Cond. Contractor: PECK-HANNAFORD & BricGs Co. 


Ideal Comfort in this 








Department Store of Knowledge 


RS 
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Is Assured by 


Cincinnati now has one of the nation’s most 
colorful and attractive contemporary librar- 
ies. It is fully air conditioned. 


Some of the Library’s many features are: a 
children’s room with child’s size furniture, 
also a story hour room; film and recording 
center; a rare book room and director’s room 
with stainless steel operable louvers on the 
exterior; rooftop terrace with planting boxes 
and reflecting pools; ground floor has a 
garden, pool and parking lot. 


THE POWERS 


SKOKIE, ILLINOIS 


Year ’round 
Air Conditioning 
Control System 


As modern as the building itself, is the Powers 
individual space control system which as- 
sures these important benefits: Maximum 
thermal comfort and fuel savings; low op- 
erating and maintenance cost; 25 to 40 years 
of reliable control with a minimum of re- 
pairs often reported by users. 


Consult Powers on your temperature and hu- 
midity control problems. Experience gained 
here and in thousands of other significant 
buildings may be helpful to you. 


REGULATOR COMPANY 


Offices in chief cities in U.S8S.A., Canada and Mexico 


65 Years of Automatic Temperature and Humidity Control 





AN EFFICIENT SLITTING LINE 





The standardized series of Yoder Uncoilers, Slitters and Recoilers 
make possible an infinite number of combinations for highly 
efficient coil and sheet slitting. 

At a substantial saving in first cost, one of these combinations 
will meet widely varying production needs of fabricating shops 
as efficiently as higher priced, built-to-order equipment (also 
designed and built by Yoder) for very big tonnage requirements. 
A Yoder standardized slitting line is a most profitable production 
tool which will pay for itself in short order on strip requirements 
as low as 100 tons per month, even less. Equally important is 





The Yoder Slitter Book contains time 


= —e records, and sour the ability in a few hours to meet expected and unexpected needs 
of ng tapes ns ton oe . 
ee ee for slit strands, from a relatively small stock of standard width 
as mechanics of slitter operation. A oil hi ; re Seep . re lif 
copy is yours for the asking; also esti- coils. This greatly reduces strip inventories and simplifies 


mates and recommendations. production planning. 


THE YODER COMPANY « 5499 Walworth Avenue, Cleveland 2, Ohio 


ROTARY SLITTING LINES 


COLD ROLL FORMING MACHINES 
ELECTRIC-WELD PIPE AND TUBE MILLS 
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DETROIT STOKER COMPANY 
GENERAL MOTORS BLDG. e DETROIT 2, MICHIGAN 


7380 
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Welsbach High Pressure 
Service Gas Valve with 
Revere Arsenical 
Bronze Stem. 





— 


REVERE 


Deep-Drilling Brass Rod 


Increases Tool Life over 
200% for Welsbach 
Why not try it yourself? 








In the manufacture of valves the Kitson Division of The Welsbach 
Corporation, Philadelphia, Pa., has to deep-drill brass rod. Originally 
the rod was free-machining brass. However, when Revere discovered 
the extent of the drilling it was suggested that our Mixture 252, 
Deep-Drilling Brass, would be preferable. This was tried, and the 
machine shop foreman reported that tool life was increased over 
200%. In one item it is possible to bore with a single operation, 
against the former practice of withdrawing the drill three times in 
order to clear the chips. Revere’s Deep-Drilling brass produces 
very small, easily cleared chips. 





Another item is a high pressure gas valve, with a cast body and 
brass rod stem. The rod was changed to arsenical bronze, which 
costs a bit more, but it ended flaking and galling between stem and 
seat, and materially reduced rejects. Still another instance of Revere 
service concerns a hot water heater relief valve. The original model 
was cut out of bar stock. We suggested a high leaded brass tube, 
hexagon outside, round inside. This greatly reduces machining, has 
a better surface, and a better seat. Costs more by the pound, but 
saves more by the piece. 


Revere salesmen and Technical Advisors are always glad to 
collaborate in seeking ways to save money and improve products. 
Perhaps we can help you! 


REVERE 
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COPPER AND BRASS INCORPORATED 
“ Founded by Paul Revere in 1801 

7 230 Park Avenue, New York 17, N. Y. 

Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, Lil.; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; 
Newport, Ark.; Rome, N. Y. Sales Offices in Principal Cities, Distribu- 
tors Everywhere 
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Welsbach Temperature- 
Pressure Relief Valve. 


Pressure Relief Valve 


Welsbach Emergency Gas 
for water heaters. | 


Shut-Off Valve, automatic. 
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variable speeds with unvarying accu 


Throughout industry, chain drives 
have long been preferred as a sim- 
ple, versatile method of transmitting 
power positively and accurately. But 
it was not until the conception 
of Link-Belt P.1.V. that this advan- 
tage was adapted to variable speed 
drives. With its self-tooth-forming 
chain principle, P.1.V. provides in- 
stant selection of any speed between 
its maximum and minimum Settings 
without stopping the machine. 





P.1.V. drives are built in capacities from 
¥% to 25 hp, in 8 sizes and 16 types. Com- 
pactness permits installation as a separate 
unit or built-in part of driven machine. 


HE exclusive P.I.V. chain con- 
inet of a series of overlapping 
steel slats. These are free to move 
transversely from side to side, singly 
or collectively, serving as teeth. The 
chain meshes with radially grooved 
wheels, which are cut at a constant 
depth toward the wheel periphery. 
Beveled sides of the grooves offer 
gripping areas . . . provide a positive, 
non-slip contact at any speed, under 
all loads. 

All-metal construction of P.I.V. 
is unaffected by atmospheric condi- 
tions. Housings are of close-grained 
gray iron—internal moving parts 
are automatically splash-lubricated. 

You'll find much interesting and 
valuable information concerning 
P.I.V. in Book 2274. Link-Belt also 
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TO CHANGE OUTPUT RPM, operator mere- 


ly turns convenient handwheel to selected 
speed, indicated by easy-to-read dial. 





OUTPUT SHAFT 
\ contro SCREW 


AT MAXIMUM SPEED SETTING .. . chain 
grips wheel grooves near perimeter of 
input side and near center of output side. 









Because it uses a positive chain rather than frictional 
elements to transmit power... LINK-BELT P.LV. delivers 


"acy 


oe 






AUTOMATIC ADJUSTMENT of chain ten- 
sion—by turning hand screw —assures 
accuracy during long life of drive. 


OUTPUT SHAFT 
\ CONTROL SCREW 





AT MINIMUM SPEED SETTING ... relative 
position of chain to wheels is reversed, 
delivering low output shaft rpm. 





COMPARISON OF ACCURACY WITH P.L.V. 
AND 3 OTHER VARIABLE SPEED DRIVES 








P.LV. TYPE “A” 


Using P.I.V. as a standard, bars indicate 
comparative ability to maintain desired 
rpm from no-load to full-load relative to 
three conventional variable speed drives. 
Chain principle of P.I.V. minimizes speed 








TYPE “Cc” 


TYPE “B” 


—_ cnet sactincnaiints 


drop—loss of accuracy which may affect 
product quality and uniformity. Operat- 
ing independent of friction, P.1.V. provides 
instant, positive selection regardless of 
load or atmospheric conditions. 








makes mechanical, hydraulic, elec- 
tronic and pneumatic controls for 
regulating these drives automatical- 
ly, and these are detailed in Book 
2349. Ask your Link-Belt office. 


LINK-BELT COMPANY: Executive offices, Pruden- 
tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry- 
ing Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 
7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 14,104 
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steam generating equipment 


Vogt steam generating units are available in 
types and sizes to meet individual plant needs for 


power, processing or heating. 


Package units range trom 10,000 to 40,000 
pounds of steam per hour while custom built units 
are obtainable in the larger capacities. Available 
in bent tube types and straight tube, forged steel 
sectional header types for solid, liquid or gaseous 
fuels burned singly or in combination. 

Write for Bulletins, Dept. 24-BM 
HENRY VOGT MACHINE CO, 


Box 1918, Louisville 1, Kentucky 


SALES OFFICES 
New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 









One of three 15,000 #/hr. capacity package unit steam gener- 
ators for a State institution. 





Two of three 41,000 *#/hr. steam generators installed in 
Medice! Center Steam Plant, Louisville, Ky. OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, Fittings and Flanges in a complete range of 
Erecting two 50,000 */hr. steam generators at Kelly Air Force sizes * Petroleum Refinery and Chemical Plant Eqyipment * Steom 
Base, San Antonio, Texas. Generators * Heat Exchangers * Ice Making & Refrigerating Equipmen? 








MECHANICAL ENGINEERING 


32 - June, 1956 

















How a precision 

surface grinder is 
designed to hold its 
precision for years 


















The job of preloading super- 
precision ball bearings calls 
for grinding precise 
amounts of stock from the 


faces of bearing rings. 


Pape a — jl 








To obtain such results with a 
satisfactory degree of efficiency View of the oscillating wheelhead, which is 
e also soasen on ce pa Be merges bear- 
ings, in the process o reloading a super- 
requires a grinder designed recision bearing. Cha and seiiand 
° P . oe ae earings have been in operation for over 15 
to maintain maximum rigidity years. During that time they have maintained 
their precision. The original bearings are still 
and precise swiveling of oe pent Seta 
} } | 
. . . } 
its wheelhead arm plus precise a a pe 7 | | | 0) 
| 


rotation of its work spindle. B 4 fl 
tid saaaas 

The diagram at the right lt cy 
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ra | ip 
shows how such rigidity is it 











built into a precision surface 


grinder. All bearings indi- 

















cated except the thrust 
bearing at the bottom of the 
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the wheelhead arm are 























Fafnir super-precision, 

















preloaded types. The use of 





| 
| 
| 
| 
| 
column which supports 
| 
| 
| 
| 


these Fafnir ball bearings has 


| 
resulted not only in work of 5 Sea | 
dependable accuracy and finish, ‘ gee , ’ » 


but also longer machine life. For 








* 























other application data on Fafnir 





super-precision bearings plus 








dimensional and load rating 

details, write for Fafnir Precision 

Ball Bearing Catalog. The Fafnir 

Bearing Co., New Britain, Conn. f 


BEARINGS 





MOST COMPLETE LINE IN AMERICA 
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Double rotor knittel crusher processes 200 
tons per hr. Coal is broken up by rotating 
twin sector gangs and dropped through size 
classifying grate. 





Traveling tripper discharges 24 inch conveyor 
belt at any point into coal bunkers at either 
side of conveyor.Tripper covers a 55 ft. run. 







Coal is discharged from track hoppers by 
twin S-A reciprocating plate feeders. Coal is 
moved underground at a rate of 200 tons per 
hour. Feeders are 40 in. wide by 14 ft. long 
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- 66,000 KILOWATT STATION 
i, USES S-A CONVEYOR SYSTEM 
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GENERAL VIEW OF CONVEYOR GALLERIES RUNNING TO AND FROM CRUSHER HOUSE 


The first steam-electric station to serve advancing power 
demands in the area, this Utah Power and Light Company 
plant depends for coal delivery on a conveyor system built and 
engineered by Stephens-Adamson. Tremendously rich in coal 
and other mineral deposits, the barren country around Price, 
Utah is destined to serve one of the nation’s future great 
industrial centers. 

As usual, S-A custom designing has been instrumental in 
effecting initial cost savings. Routine maintenance has been 
made easy by “in the open” construction. 

Coal handling problems get swift and expert treatment by 
S-A engineers. They are capable of complete plant layout or 
are available to work in cooperation with your plant engineer, 


More than half a century of designing and manu- 
facturing experience is why it will pay you to con- 
vey the S-A way. We know how to move bulk ma- 
terials at lowest possible cost per ton. From our 
very complete line of manufactured products we 
can supply the smallest or largest requirements. 


STEPHENS-ADAMSON MFG. CO. 


VISIT OUR BOOTH +316 
M.H.1. Exposition 
June 5-8 
Cleveland, Ohio 


19 Ridgeway Ave., Aurora, Ill.—Los Angeles, Calif.—Belleville, Ontario. 
ENGINEERING STANDARD SEALMASTER 
DIVISION PRODUCTS DIVISION 
Designers and manu- DIVISION A full line of industrial 
facturers of all types of A complete line of con- ball bearing units avail- 
bulk materials convey- veyor accessories—cen- able in both standard 
ing systems. trifugal loaders—car and specia! housings 
pullers—bin level con- 

trols. etc. 
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LIGHT SELECTIVE CUTTING ONLY 


FIRSTS 
rovishing 
STAGE } 


SHUT f 
: 4 


DOWN 


FASTER RATE OF POLISHING 












Pens, pencils, and lipstick cases have to 
be attractive to sell—yet they must be 
able to take a beating in daily use. The 
Jarco Metal Products Co., which spe- 
cializes in drawing metal parts for 
these and such other products as mini- 


ature flashlight cases, and_ similarly 
formed products, tried Formbrite,* 


Anaconda’s new drawing brass, shortly 

after it was announced to the trade. 
Superior polishing characteristics 

combined with excellent drawing prop- 
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erties, plus hardness and scratch resis- 
tance, sounded ideal for Jarco products. 
Formbrite has proved an excellent 
pressroom material, The uniformity of 
temper from batch to batch eliminated 
shutdowns for adjustments in their 
battery of 12-plunger Waterbury- 
Farrel presses, which can produce up 
to 500,000 pieces a day. 

It’s in the polishing room where 
Formbrite has really paid off. Jarco uses 
50- and 98-spindle continuous-loop ma- 
chines having two cutting stages and 
a final color buff stage. The first cutting 
stage is shut down completely. The 
second stage is used for only a partial 
or selective cut in certain areas of the 
cap — because of the extremely deep 
draw. The color buff stage does most of 
the work. The savings in polishing run 
about 40%, according to David 


Roberts, vice president, 
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Formbrite is a premium product at 


a nonpremium price. Find out for 
yourself how its superfine grain, excel- 
lent drawing properties, strength, and 
scratch resistance can help you make a 
better product at lower cost. Write for 
Publication B-39. Better yet, ask about 
a sample or a trial batch. Write: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. 
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When heat’s on. Few metals match Inco- 
nel nickel-chromium alloy in its resis- 
tance to high temperatures. In a jet plane 
flame tube, Inconel retains stability de- 


spite white heat. 


Home front duty. Inconel is widely used 
in the control mechanisms of pop-up toast- 
ers and other familiar home appliances. 
Operating temperatures reach 600°F., so 


working parts including main switch, relay 


and springs are made of Inconel. 


Perhaps sooner than you think! 

Automotive engineers predict the 
day is not far off when you'll be seeing 
on the road... 

Trucks ... passenger cars... 

all powered by gas turbine engines. 
Engines similar to those in jet air- 
craft! 

It’s an exciting prospect. But not 
yet a reality, for certain technical 
problems must still be ironed out. One 
of them involves the search for eco- 
nomical, heat-resisting alloys. They 

able to 


buses 


must be strong and tough .. . 
stand red heat . . . and not go to pieces 
at sudden changes in temperature. 
The designers of aircraft engines 
found answers to their problems in 
such Inco-developed products as 


Inconel* nickel-chromium alloy, the 
Nimonic* group of nickel-chromium 
alloys, and other nickel alloys which 
we developed for aircraft use. 

We're working to help the automo- 
tive engineers now. And when gas tur- 
bine autos and trucks hit the road 
commercially, you can be sure nickel 
alloys will have made it possible! 

Do you have a problem finding 
a metal to withstand destructive ser- 
vice? The answer to it may be one of 
the Inco Nickel Alloys. Our free book- 
let, Standard Alloys for Special Prob- 
lems, covers their physical and me- 
chanical properties ... fabrication... 

forms . . . applications. Write for it. 
The International Nickel Company, 


Inc., 67 Wall Street. New York 5, N.Y. 
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World’s largest reversible pump turbine... 


. goes into full operation at TVA’s Hiwassee Dam in southwestern North 
Carolina. Shown here is the 330-in-diam rotor during erection. An equalizing 
bar with pointer keeps rotor level to assure equal distribution of its 305-ton 
weight on the two points of the gantry crane. The pump-turbine unit was de- 
signed and built by Allis-Chalmers Manufacturing Company, Milwaukee, Wis. 
For further details see pages 541-542 in this issue. 
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Promises to Men of Promise 


June 1s THe month of academic ceremonies and com- 
mencement-day oratory. All over the land thousands 
of young people will stan{ in well-ordered ranks taking 
leave of Alma Mater, listening to the words which 
acknowledge their successful completion of the require- 
ments for a degree and to high ideals and a call to future 
service — promises to men of promise. Black robes of 
academic costume will conceal all but the most striking 
physical characteristics of each individual. To a 
stranger cach graduate is a man of promise, as much 
like his fellow as one seed is like another. But to their 
teachers, parents, and friends this uniformity does not 
exist. To them each graduate is an individual. In the 
atmosphere of ritual and oratory, teacher and parent 
alike will be moved by renewed hopes for the future and 
find comfort in thinking, This young man will succeed 
where I have failed. Through him I shall partially pay 
to the future the debt I owe to the past. In his life I 
shall find justification of my own. 

Who hears or long remembers the words of a com- 
mencement orator? The officials who have frayed their 
nerves during long weeks of planning? The cynic who 
has witnessed too many such occasions and learned from 
none? The nostalgic old grad who has stolen a few 
hours from a busy life to renew the dreams of youth only 
to find that youth has passed him by? The parents who 
have sacrificed so much, planned so wisely, encouraged 
and admonished so many times, and who hope so 
fondly? The young people themselves, each filled with 
countless immediate plans and projects, eager to begin a 
new way of life but a little uneasy, perhaps, over the 
responsibilities that can no longer be shifted to school 
or home authority? 

The fact that few hear or remember the words of a 
commencement orator detract little from the occasion 
of which they are a part. For commencement is the 
season of promise—the promise that is latent in 
the young person at the beginning of his career and the 
promises held out to him by those who accept him as a 
responsible adult. For a young man fully to develop the 
promise latent within him, the promises made to him 
must be kept. Thus commencement is not only signifi- 
cant to the graduate; it is significant also to the profes- 
sion he enters and the organizations which employ him. 
So, perhaps, those who should give greatest heed to 
commencement addresses are not so much the students 
who are receiving degrees but their elders on whose be- 
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half the orator states the ideals, inspires response to 
them, and bids welcome to the serious business of carry- 
ing forward the work and progress of human society. 

In a message to ASME Student Members under the 
title ‘‘What of Tomorrow?”’ printed in the May issue, 
J. W. Barker, president of The American Society of 
Mechanical Engineers, presented what might serve as a 


commencement address. The fact that the message is 
addressed to Student Members does not relieve other 
members of the responsibility of reading it. Dr. Barker 
not only gives Student Members some sound and inspir- 
ing advice on how to develop the promise of achieve- 
ment latent within each one of them, but he also prom- 
ises benefits and satisfactions on behalf of the engineer- 
ing profession and, more particularly, the ASME. 
Younger engineers can still profit from Dr. Barker's 
advice to the Students. But the older members have 
the responsibility of seeing to it that ASME lives up to 
the implied promises made to the young man. 

Another document which should be read by young and 
old alike in the engineering profession is the EJC 
report on Professional Standards and Employment Con- 
ditions, printed in this issue. It,too,deals with promises, 
real and implied, and was prepared in recognition of a 
need ‘‘for the engineering profession to state clearly the 
employment conditions that engineers expect as profes- 
sional men,”’ and states, ‘‘Employers should align their 
policies with respect to the engagement of engineering 
personnel to meet these expectations.”’ 

The report recommends: That management utilize 
the services of engineers more effectively and thereby 
afford them the opportunity for advancement and eco- 
nomic improvement; that management recognize its re- 
sponsibility to make engineers feel that they are a part 
of management; that management survey areas of com- 
munication, recognition, and salaries and, where found 
wanting, correct to conform with standards of profes- 
sional practice; that the engineer take inventory of his 
services and his actions to make sure that he has a pro- 
fessional attitude toward his work; that engineering 
societies establish and employ appropriate means to 
maintain high standards of ethical conduct for profes- 
sional achievement; that engineering societies encourage 
the professional development of their members and pro- 
mote proper recognition of the profession; and that en- 
gineering educators emphasize the characteristics of the 
profession. 

Were these recommendations to be put into effect, we 
should better fulfill promises to men of promise. 
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You and the Engineering Shortage 





There are three things that are as sure as any- 
thing can be in our economic and social future: 


] Automation is going to find increasing 
application in the productive and distribu- 
tive functions of our economy. 
2 Automation will not cause widespread un- 
employment, but threatens instead to create 
a severe scarcity of certain kinds of labor. It will 
result in a decreased demand for unskilled labor 
but at the same time will more than offset this 
by a greatly increased demand for skills of many 
kinds. 
3 Weare going to have to move quickly to do 
something about the severe shortage of 
engineers and scientists that is already upon us, 
if the free world is to maintain its strength. 





Some journalists say that we have embarked on a 
Second Industrial Revolution. Whether or not this 
is am accurate term, it is certainly peaceful for a revolu- 
tion. And what we are seeing today is not so new as 
some people might think. We have had the principles 
of automation ever since the early days of the republic. 
We have had feedback mechanisms at least as far back as 
James Watt and his flyball governor, invented in 1788. 

What is different is that we are now applying these 
ier a on a scale vastly larger than any we would 

ave thought possible a generation ago. 


Automation—on the Increase 


Take the first point, for example—the significant thing 
to remember about automation is not that it saves time, 
or that it cuts the labor force, but that it makes possible 
certain operations that would be impossible otherwise. 
There is an excellent series of articles from Scientific 
American, published recently in book form under the 
title, ‘‘Automatic Control.’’ One of those articles de- 
scribed what is probably the most highly automated 
plant in the world, a petroleum refinery where there are 
only two men in attendance—one to look after the central 
control panel, and the other one to be on hand in case 
the first one falls asleep, becomes ill, or dies. In com- 
menting on this installation, the editors say: 

‘“Modern refineries and chemical plants must be placed 
under automatic control because they are built to carry 
on processes that are too complex, too fast and too 

Based on an address delivered at the President's Luncheon during the 
Spring Meeting, Portland, Ore., March 18-21, 1956, of Tz American 
Society or MecHaNnica ENGINEERS. 
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By Joseph W. Barker 


President, The American Society of Mechanical Engineers 


dangerous for control by human beings except through 
the mediation of robots.”’ 

Perhaps the classic example of the meaning of auto- 
matic controls is the almost universal application of dial 
telephones in America. Many people predicted that 
automatic dialing would put large numbers of telephone 
operators out of work. What happened is that there are 
many more operators than ever, and that more people 
have telephones, and are making more use of those tele- 
phones than ever before. In fact, it staggers the imag- 
ination to think what would happen if we had to use the 
old operator-controlled system to take care of all the 
people who seem to want to talk to one another. It 
would simply be impossible. 

There is no question that automation will eventually 
create more jobs than it displaces. That does not mean 
that we should be callous to the impact of temporary 
displacement because of technological advance. Nor- 
bert Wiener, in his new autobiography, tells of his first 
reaction when he began reflecting on the relation be- 
tween the high-speed computing machine and the auto- 
matic factory. 

“I wondered,’ he writes, ‘‘whether I had not got into 
a moral situation in which my first duty might be to 
speak to others concerning material which could be 
socially harmful. The automatic factory could not fail 
to raise new social problems concerning employment, 
and I was not sure that I had the answers. A vast re- 
distribution of labor at different levels would be created. 
When the human being is used mechanically, simply as an 
inferior sort of switching or decision device, the auto- 
matic factory threatens to replace him completely by 
mechanical agencies. On the other hand, it creates a 
new demand for the highly skilled professional man who 
can organize the order of operations which will best 
serve a particular function."’ 

While there is no doubt of Dr. Wiener’s sincere concern 
on these issues, they do create mixed reactions. It is 
agreed that the spread of automation will create a new 
demand for the highly skilled professional men. But 
it is disagreed that the human being is an inferior sort of 
switching or decision device. The idea of man as the 
maker of decisions, operating from free will, is, after all, 
based on the divine concept of humanity. Certainly, no 
man is degraded by sitting at a control panel using his 
brain and his power of decision instead of carrying a load 
on his back. 

In the same book Dr. Wiener tells how he participated 
in a symposium on the automatic factory sponsored by 
The American Society of Mechanical Engineers. He 
compares his reception from ASME with one he had got 
three years earlier from another group, and he says: 

“The progress in the general attitude from the first 
talk to the second was remarkable . . . The social con- 
sciousness of the group as a whole was far beyond what 
I had found three years before. While there were a good 
many who were more sanguine than I had been as to the 
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possibility of achieving a large measure of industrial 
automation without catastrophe, there was a general 
awareness of the interest of the public at large in a meet- 
ing which was going to affect so profoundly their future 
method of life.’ 

One thing we can all be sure of: There is no turning 
back. Automation is here to stay, and the businessman 
who ignores that fact is going to find himself trailing the 
competition—just as the nation that ignores it is going 
to find itself in extreme jeopardy, both economic and 
military. Whatever social problems are created by auto- 
mation are going to be solved not by trying to hold back 
the tide, but by trying to control it and by building up 
safeguards to withstand it. 


Automation to Create Jobs 


The second point is that automation, far from de- 
stroying jobs, is going to create a severe scarcity of cer- 
tain kinds of labor. This trend is already under way. 
The aircraft industry, for example, used to employ engi- 
neers in a ratio of about one to every 20 employees. 
Today the ratio is something like one to eight, and the 
trend is continuing in that direction. 

The same picture is to be found in other industries. 
It is a historical fact that the machine designer is always 
a step ahead of the operator. Roger Burlingame, in the 
book, ‘‘Machines That Built America,’’ points out that 
Eli Whitney nearly had to abandon the cotton gin be- 
cause he could not find enough skilled workers to build 
that simple machine in sufficient quantity to make it 
profitable. 

“Machine production began in the United States,”’ 
he says, ‘‘not because there were so many mechanically 
skilled people, but because there were so few.”’ 

Today we have a vast supply of skilled labor. On the 
other hand, industry’s biggest problem today is not pro- 
duction or distribution; itis cost. That is the word you 
hear most often in the conference rooms. And the an- 
swer to the problem of costs lies in new and improved 
methods of continuous production, which call, in turn, 
for a greater supply of skilled technicians. There will 
be a booming job market for these skilled technicians 
for many years to come. 


Supply of Engineers and Scientists 


The third point is that we are going to be in serious 
trouble unless we do something immediately about the 
shortage that we already have in our supply of engineers 
and scientists. 

Some people tend to express this shortage in terms of 
the difference between the rates at which we and the 
Russians are training people. That is an important 
index, but it should be remembered that we have an ab- 
solute shortage of more than 50,000 engineers and scien- 
tists to fit into our peacetime economy. Last year we 
graduated 4000 fewer engineers and scientists that we 
needed just to replace the number of industrially em- 
ployed scientists and engineers who retired or died. We 
would be in trouble even if we had an ironclad guarantee 
of peace for the next decade. 

Unfortunately, we have no such guarantee, and so the 
shortage has military-political significance, as well as 
economic. Over the past 25 years the Russians have 
turned out about three engineers for every two of ours. 
Last year the ratio was about two to one. In addition 
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to these specialists, the Russians are training a vast army 
of enh 5 technicians. What is more, they are 
feeding their people into the giant digestive system of 
Soviet economics that takes in heart and brain and con- 
verts them into bone and muscle. 

We have recently witnessed a great debate—it is not 
over yet—on the pace of our guided-missile program, 
with much conjecture as to whether we are falling be- 
hind the communists in this area. Whatever the an- 
swer, we are not going to increase our rate of progress 
merely by means of stepped-up appropriations. The 
greatest scarcity is in the supply of that rare commodity, 
the trained and creative mind. That is a scarcity that 
cannot be solved overnight, by Congressional action. 

What is causing this problem? It probably begins in 
elementary schools and comes to a head in high schools, 
where the young student decides what he wants to be 
and begins electing subjects to prepare for his future. 

In part, the difficulty is the result of a statistical im- 

asse. Just about all children of school age today were 
oe in the 1940's, when, for the first time in the history 
of America, rate of population growth showed a sharp 
upturn—twice as high as in the previous decade. 

To teach our children, we are relying in large part on 
the generation of the 1930's, when the net increase in 
United States population was smaller than that of any 
decade since the 1860's, and the smallest in our history in 
terms of percentage. One doesn’t have to be much of a 
statistician to see that the problem threatens to get con- 
siderably worse before it gets any better. 

Not only do we have more children around today— 
more of them are going to school, for more years, than 
ever before. In 1900 only 11 per cent of the children in 
the 14-to-17 age bracket went to high school. Today 
the figure is 80 per cent. In the 18-to-21 age group, the 
percentage of college students rose from 4 per cent to 
nearly 30 per cent. 


Shortage of Teachers 


These young people do not have as many teachers as 


they should have. Often, their teachers are not as good 
as they should be. Worst of all, students in the high 
schools are not taking the courses that are designed to 
equip them for life in our changing society. They are 
electing courses that will get them through school with 
a minimum of intellectual nourishment, just as certain 
people of Asia eat mud and get a comfortable feeling in 
the stomach, but not much in the way of nutrition. 
Dorothy Thompson, in a recent column, pointed out that 
only 4 per cent of American high-school students are 
studying elementary physics, 7 per cent chemistry, 27 
per cent algebra, SB 13 per cent geometry, and that 
half our high schools do not even offer courses in chem- 
istry and physics. 

The Fund for the Advancement of Education has pre- 
dicted that between now and 1970 we will have to find 
16 to 25 new college teachers for every 10 now employed. 
They say that in order to fill our teaching needs we would 
pee half of all the college graduates for the next 10 
years. Obviously, we are not going to get them. 

What is the answer? There is no single answer. 
Above all, it is emphasized that there is no national 
answer to this problem. It is going to have to be worked 
out locally, in community after community across the 
nation. Maybe this is an impossible assignment. But 
work has already begun, and we are seeing what can be 
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done when clear thinking and sincere effort are applied. 

For example, Bay City, Mich., like many other Ameri- 
can communities, had a school problem. A study was 
instituted, with the help of Central Michigan College. 
They found that the teacher's traditional complaint of 
vast amounts of unnecessary work was justified. 

They found that each of their 137 teachers was spend- 
ing from an hour and a quarter to more than four hours 
every day on a combination of activities, which did not 
require professional teaching competence and could be 
included in the general phase housekeeping. 

What did they do about it? They instituted a system 
for the use of teacher aides. These teacher aides took roll 
call, checked papers, recorded grades, prepared materials 
for teaching, gave first aid, supervised home rooms—all 
the dozens of things that take so much of the teacher's time 
without requiring any of the teacher's special talents. 

What was the result? They found that the new system 
made it possible for the teacher to spend an average of 23 
per cent more time on activities closely related to in- 
struction. She spent 20 per cent more time making 
assignments. Recitation time increased over one full 
hour per day. Teachers spent 41 per cent more time in 
supervision. 

They polled the parents and found that 100 per cent of 
them felt their children were enjoying school more, and 
83 per cent felt that their children were learning more, 
while the other 17 per cent thought they were learning 
atleast as much. All of the parents wanted the program 
continued. Of the pupils, 94 per cent said they liked the 
plan, and 98 per cent said they would want to be in a 
room with a teacher aide the following year. Probably 
the small remainder consisted of those who resented the 
fact that the teacher had 20 per cent more time to make 
assignments. 

The plan had another happy consequence: Many of the 
original aides enrolled in programs intended to prepare 
them to become full-fledged teachers. 

That is one solution. It is not a complete solution, 
and it may not be the best solution for your schools. 
In Ohio there were three high schools that were worried 
about the caliber of instruction in science courses. 
They, too, hired teacher aides. In addition, they hired 
three topnotch instructors, one in physics, chemistry, 
and mathematics. These three moved from school to 
school, like circuit riders, giving each school a level of 
competence in those three courses that it could not have 
afforded on its own. It should be remembered that, of 
America’s 28,000 high schools, 22,000 have fewer than 
500 students. Obviously, the smaller schools cannot all 
afford to hire top-quality teachers for every course. 
Maybe the answer lies in pooling parts of their faculties. 

Another place where local businessmen have given a 
major assist to the schools is in the area along the Ni- 
agara River, in western New York. Industries in that 
area have set up refresher courses for high-school science 
teachers. These classes are conducted at a single center. 
Teachers are given mileage allowances for transportation, 
and they get credit from the State Department of Educa- 
tion for their work. The companies are happy to co-op- 
erate because it means better instruction in high schools, 
and even if students do not go on to college, they are 
going to be better workers because of that instruction. 

In some areas, it might be practical to have engineers 
volunteer to devote, say, three hours a week to teach one 
class in mathematics or science. In addition, we have an 
increasing reservoir of engineers and scientists who have 
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enee the mandatory retirement ages for their companies 
ut who are capable of many years of community service 
Whatever legal barriers keep them out of 
the classroom should be removed. 


as teachers. 


Teacher Pay—a Problem 


Teacher pay is certainly an obstacle. What happens 
when a high-school science teacher sees a newspaper ad 
offering $400-$450 a month for a new engineering gradu- 
ate, and compares it with his own $250 or $300 a month? 
What often happens is that he gives notice, and that is 
not good for his pupils, his school, or the nation as a 
whole. Taking the long-range view, it is not even good 
for the company that hires him away. 

The president of the University of Delaware has told 
of the case of one of his seniors who had planned to 
become a high-school science teacher, but was hired by a 
large corporation at a salary of almost $6000 a year. 
That was more than he could ever earn in the public 
schools of Delaware, under the existing scale. It was 
$1000 more than they were paying to assistant professors 
at his own school, and it was almost as much as they 
paid to associate professors with PhD degrees and years 
of experience behind them. 

It seems one of the paradoxes of our economic system 
that we pay all our teachers according to the same yard- 
stick. It is admitted that it would create certain per- 
sonnel difficulties if you paid more to a teacher of chem- 
istry than you did to a teacher of French. The simple 
truth, though, is that industry is not offering large sala- 
ries to teachers of French. We should realize that the 
educational system of the nation is not immune to the 
laws of supply and demand. We will have to abandon 
the “‘lock-step’’ pattern of teacher pay if the schools are 
to compete successfully with private firms for instructors 
in mathematics and the sciences. 


Study of Engineering Urged 

Another thing we must do is to get word to the vo- 
cational counselors that the study of engineering is a 
good thing. One of the reasons for the present shortage 
is that these same counselors, during and immediately 
after World War II, took to heart the predictions that 
we would not be able to convert to peacetime production 
without a serious depression, and that there would be a 
glut of scientists and engineers. 

Well, they were wrong, and so were the planners whose 
advice they tock. Some of the counselors, though, may 
not yet have realized their error. They may not have 
heard that there are some 5000 firms today that have re- 
cruiting teams in the field looking over the approxi- 
mately 350,000 students who will get bachelor’s or 
master’s degrees this year, and that the demand for 
engineers is higher than it has ever been. They may 
not have heard about the school that reports 12 to 15 
job offers for each of its engineering seniors. 

You should tell them. You should tell them that 
Standard Oil Company of Indiana has assigned 15 of its 
topflight research people to go around the country 
seeking out engineers and technicians, that General 
Electric Company is looking for 2000 technicians, that 
General Motors is looking for 900 engineers, that pay is 
at an all-time high, and that the number and variety of 
opportunities is greater than ever. In short, there never 
was a time when it made so much sense to prepare your- 
self to become an engineer. 
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Firsthand Observations on 


Materials Handling in the Soviet Union 





In December, 1955, a team consisting of N. L. 
Bean of the Ford Motor Company, Dr. A. C. 
Hall of Bendix Aviation Corporation, and the 
author visited the Soviet Union to study automa- 
tion. The team, chosen by ASME at the request 
of the State Department, spent two weeks in the 
Soviet Union. During this time they visited 
seven factories and four research institutes. 
Most of these were in the Moscow area, but 
trips were taken to Gorki, Stalingrad, and 
Leningrad, so that time for each visit was rather 
limited. In most cases, one to two hours were 
spent in touring the factory or laboratory and 
one or two hours were spent in discussions with 
the director and engineering personnel. The 
Russians were hospitable and anxious to talk 
about automation. They also showed some 
basic know-how in materials handling. Best 
efforts seemed to be concentrated at those points 
where they were going all-out for automation. 
This has caused them to neglect improvements 
in relatively modest engineering effort which 
should pay handsome returns. In some places 
they will doubtlessly have to step up rates of 
production tremendously in order to achieve 
present-day American standards. It must be 
remembered, however, that no military factories 
were visited. It is not unlikely that in the mili- 
tary factories they have much more modern 
industrial equipment of all sorts. 





Tue engineers of the USSR have not, in their thinking, 
isolated materials handling from other problems of in- 
dustrial equipment to the same extent that it has been 
done in the United States. They have aggressive auto- 
mation programs under way and show good materials 
handling in those cases where this was required in 
connection with setting up a highly automated line. 

In those places, however, where materials handling is 
not intimately connected with highly automated pro- 
duction, it has not had the attention that it deserves. 


Contributed by the Materials Handling Division for presentation at 
the Semi-Annual Meeting, Cleveland, Ohio, June 17-21, 1956, of Tue 
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By W. H. Brandt, Member ASME 
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Nearly every factory has in it many cases where very 
modest investment in materials handling should result in 
great improvements in efficiency. 


Automation Program 


The Russians are working intensively on automation 
in research institutes and development institutes. In the 
research institutes they consider their problems quite 
basically. For example, they have extensive programs 
set up for the study of mepeeg or information 
handling as it affects or may affect in 
Usually the approach here is theoretical with enough 
laboratory experimentation to verify the theory. This 
type of effort will bear fruit ultimately in improved 
automation in the factories. No evidence was seen 
of the same sort of basic thinking on materials-handling 
problems. 

The development institutes concern themselves with 
advanced designs as will be required over a period of ap- 
proximately the next five years. The particular develop- 
ment institute that we visited was the Experimental 
Scientific Research Institute for Metal Cutting Machine 
Tools. Most of the work going on in this particular in- 
stitute concerns design gs machine tool itself in- 
cluding hydraulic control systems, pneumatic control 
systems, and to some extent electrical control systems. 
They engage in materials-handling effort in this institute 
only when they connect two or more machine tools with 
automatic handling devices. It is obvious that they are 
giving thought to materials handling in designing many 
of their new machines. 

Fig. 1 shows an automatic balancing machine that is 


Fig.1 Balancing machine under development at Experimental 
Scientific Research Institute for Metal Cutting Machine Tools. 
Obviously, this machine can be used in an automatic line. 
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Fig. 2 Beginning of bearing assembly line—State Ball Bear- 
ing Plant. Rough forgings are placed in aes at right and 
are automatically conveyed to chucker lathe at /eft. 





Fig. 3 Arrangement of machines on automatic line—State 


Ball Bearing Plant. Note crane, upper right. 


under development. It spins the rotor of an electric 
motor, records the magnitude and position of unbalance 
in a memory, and moves it to another location where 
drills automatically remove the required amount of metal 
to put it in balance. Since it is still in the experimental 
Stages it requires an operator at the present time. It is 
also clear that when complete the machine can easily be 
set intq an automatic line. 


Ball-Bearing Assembly Line 


This institute designed an automatic assembly line for 
bearings that was the best example of automation in 
materials handling seen in the Soviet Union. It is lo- 
cated at the Kaganovich State Ball Bearing Plant No. 1 in 
Moscow. Here race forgings are seat in a hopper, 
lower right, Fig. 2, and are automatically conveyed from 
the hopper to the chucking lathes shown at left in the 
picture. Each lathe does four operations and moves part 
to next line. Scrap is fed by chute to an underfloor con- 
veyer servicing all lathes. Its position is between the 
lathes and hopper. All handling to the point of final 
delivery of a packaged bearing is couasieenty automatic, 
Figs. 3, 4, 5, and 6. Gravity conveyers, chain conveyers, 
and pusher conveyers are all used. Chips from the lathes 
pass through chutes to a chain conveyer in the floor. 
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Fig. 4 Gravity conveyer—automatic bearing line—State Ball 
Bearing Plant. Note races in the conveyer. Heavy construc- 
tion is often used. 


Chips are controlled to a maximum length of about '/» in. 
It was particularly interesting to see good chip control 
on this automatic line because in many other locations 
turning operations produced long spirals very difficult to 
handle. Apparently chip control is somewhat like the 
problem of materials handling, in that Russians know 
how to solve it and do so on a fully automated line. 
In other cases the problem gets little attention. 

Intermediate Storage. A particularly noteworthy fea- 
ture of this line is the use of storage at intermediate 
points. At these points as many as 1000 parts may be 
stored to balance production rates in various machines 
and to provide continuity of operation in case of unex- 
pected machine breakdown. There are automatic inspec- 
tion stations such as shown in Fig. 5 at various points 
along the line. These inspection stations merely reject 
unsatisfactory parts. The line had been in operation for 
approximately three months. Rejects were running at 
1.6 per cent in December, 1955, and it was stated by the 
engineers that this was because some of the machines 
were not yet performing up to expected standards. 

It is an interesting eiaibe that there is no feedback 
on this line. It is believed that they have worked out 
elaborate schedules of tool replacement and tool adjust- 
ment and by this means avoid the necessity of adjusting 
tools by feedback. Only one operator on the line could be 
identified as performing an operation in connection with 
the over-all assembly. However, there were numerous 
maintenance men in attendance. This renders an actual 
count of productive men rather uncertain. 

Quality Standards. While it is difficult to evaluate the 
quality standards of this assembly line, there seems to be 
little doubt that the materials-handling problems have 
been solved satisfactorily. The Russians do not lack 
materials-handling know-how, though they seem to be 
unwilling or unable to apply this know-how except 
where they go all-out for automatic operation. 


Lathe Assembly Line 


Another quite impressive manufacturing operation is 
at the Red Proletariat Machine Tool Plant. It is a lathe 
assembly line having a capacity of 54 lathes per day. 
While not so highly automatic as the bearing line, it is 
unusual in its capacity and illustrates the willingness of 


MECHANICAL ENGINEERING 





Fig. 5 Chain conveyer to the final inspection station—auto- 
matic assembly line—State Ball Bearing Plant. These inspec- 
tion stations merely reject unsatisfactory parts. 


the Russians to standardize designs for the sake of get- 
ting higher output of machine tools. 

In Fig. 7 the line moves away from the viewer. The 
line itself consists of a plate-type conveyer which is 
normally below the surface of the floor. When move- 
ment of the line is required, the conveyer is raised above 
floor level, picks up each lathe, moves forward one 
position, is then retracted below floor level and returned 
to its previous position. This motion is under the 
control of a foreman. 

Subassemblies are manufactured in an aisle to the right 
and move from right to left to the line by means of 
monorail hoists. It might be remarked that 54 identical 
lathes per day is a rather large number. It was noted 
that the Russians often use general-purpose machines 
where special-purpose machines would do a better job. 
It is possible that the Russians have gone beyond the 
point of optimum return in standardizing machine tools. 
This assembly line in the Red Proletariat Plant was by 
far the best operation in the plant. For example, in the 
plant we saw induction heat-treating done in which the 
operator held a part by one end while the other end was 
being heated. 


Fig. 7 Lathe assembly line at Red Pro- 
letariat Machine Tool Plant. Line 
moves away from viewer. Subassem- 
blies are made in an aisle at right and are 
moved from right to left with individual 
trolley hoists visible in the picture. The 
line itself consists of a conveyer which 
rises above floor level, moves forward 
one position, retracts below floor level, 
and returns. 
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Fig. 6 Packaging machine delivering packaged bearing— 
State Ball Bearing Plant. All handling to the point of final 
packaging is completely automatic. 


Automobile Production 


The Gorki Automobile Plant produces trucks, jeep- 
like vehicles, passenger cars, bicycles, and toys. About 
12 per cent of the vehicles produced are passenger auto- 
mobiles. Two models of passenger cars are manufac- 
tured, the Pobyetta (or Victory) and the Zim. The 
Pobyetta assembly line is shown in Fig. 8. The frame 
of this car is integral with the body and this fact is 
probably related to the unusual feature that initial as- 
sembly is done with the car in an overhead position so 
that workmen may move and work under it freely. In 
viewing these Russian assembly lines, one has a feeling 
that a certain amount of ‘‘staging’’ may have been done 
for the benefit of the visitors. For example, note that 
on the Pobyetta assembly line there is no evidence of 
materials’ being transported to the line. 

A view of the same room from the opposite end 
is shown in Fig. 9 with a 4-wheel drive Pobyetta in 
the foreground. When all operations are finished in the 
prac position, the car is picked up and set on another 
line in which it proceeds at about waist level for a num- 
ber of stations. It then goes down a ramp and the as- 

















Fig. 9 Pobyetta car photographed at opposite end of same 
aisle as shown in Fig. 8. This model is a 4-wheel drive— 
required 9 in. greater height from ground. Note provisions 
for overhead hoists. 


sembly is completed at floor level. A lifting rack with 
hooks is provided for transferring the car from the over- 
head position and this may be seen in Fig. 9, upper left. 

The capacity of this line is 150 cars perday. It was not 
Operating at capacity on the day the visit was made. 
Note the tile floors and generally good housekeeping in 
this area. 

Subassembly lines generally show fairly good house- 
keeping though they are usually slightly & ae to the 
main assembly line in this respect. Figs. 10 and 11 show 
the Zim body line and an engine assembly line in the 
Gorki Plant. Chain conveyers are used on such lines and 
seem to be under the control of a foreman. 


Productivity 


It was felt that in most Soviet plants productivity per 
man-hour is probably less than half that in a correspond- 
ing American plant. In the case of the Gorki Plant, a 
rough estimate may be made of productivity in terms of 
the length of time a man must work in order to pay for 
the plant product. A Pobyetta costs 20,000 rubles, or 
$5000. It would cost the average Russian worker about 
20 months’ salary to buy one. The average American 
worker can probably buy a $2000 automobile for about 6 
months’ salary. The ratio is roughly 3:1, taking no ac- 
count of the fact that the American automobile is larger 
and better in nearly all respects. 
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Fig. 8 Pobyetta assembly line. Line 
moves counterclockwise as viewed in 
picture. Axles are placed on stands at 
left, bodies lowered on them, and work- 
men work under the cars. Note tile 
floors and generally good housekeeping. 


In those sections of the factory where parts are being 
manufactured, housekeeping is much poorer and it is 
here that materials handling could easily be greatly im- 
proved. In Fig. 12 the use of two workers to convey a 
part to a belt conveyer seems wasteful of labor. The 
hand trucks and large tote boxes in Fig. 13 do not ap- 
pear to be well adapted to handling of small parts. fn 
these areas, lighting, ventilation, and heating are much 
poorer than in the area of the assembly lines. The 
workers do not seem to mind the relatively low tem- 
peratures. They dress accordingly, but it is hard to see 
how good safety records can be maintained under the 
lighting conditions in many places. 

It is difficult to generalize even on the cases of mate- 
rials handling that are obviously below the standards 
of a good American factory. One must remember that 
120 passenger cars per day is a very low rate of produc- 
tion, and that perhaps a machine to perform the opera- 
tion shown in Fig. 12 would operate for a small per- 
centage of the time so that even a modest investment 
would not be worth while. Almost certainly, however, 
this does not apply to all poor materials handling that 
was seen. 

There are few fork trucks or lift trucks seen in the 
Soviet Union—instead, one sees large tote boxes handled 
by cranes. Sometimes hand trucks are used and very 
often one sees motor trucks (usually similar to a Model 
A in appearance) pulling one or more tow wagons. 


Effect of War 


In evaluating Soviet industry it is only fair to take into 
account certain special problems that arise in their fac- 
tories. The city of Stalingrad was, of course, completely 


wiped out during the war and this has created numerous 


difficulties in getting the Stalingrad Tractor Plant into 
satisfactory operation. The factory itself was completely 
ravaged as the Russo-German lines ran directly through 
it at the last and hardest stage of the battle. The tractor 
plant is still considered by the management to be in the 
process of reconstruction. 

There are still substantial areas of Stalingrad not 
rebuilt, though enough housing of sorts has been pro- 
vided for everyone. 

It is probably only fair to state that considering the 
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Fig. 10 Zim body line at the Gorki Plant. 
chain type. Hand tools are used extensively. 


Conveyers are of 





Fig. 12 Conveyers of semifinished part to belt conveyer— 
Gorki Plant. Part comes from a press out of picture to left. 





Engine assembly line—Gorki Plant. Chain con- 


Fig. 11 
Note that housekeeping and 


veyers are used on the line. 
cleanliness are fair. 


problems of rebuilding the city, the general operation 
of the Stalingrad Plant must be rated as quite good. 
It is operating at the present time at about 75 tractors 
per day. One of the tractors produced may be seen in 
Fig. 14. 


Materials Handling at Stalingrad Plant 


No pictures were allowed in the factory itself. The 
plant has its own steel foundry and in this area lighting, 
ventilation, air cleaning, and materials handling were 
poor. Some chain and roller conveyers are in use in the 
foundry but there is much transfer of rough castings and 
other material by hand trucks and wagons towed by 
motor-driven trucks. 


June, 1956 


Fig. 13 Typical view of punch press plant—Gorki Plant. 
Tote boxes are large considering size of parts and usually are 
handled by crane. 


There is one transfer machine in operation on cylinder 
blocks in the main plant. The assembly line is fairly 
good, though not all stations are occupied. The plant, 
over-all, does not give the impression of a plant rebuilt 
since the war. Visitors returning from other parts of 
Europe report that many industries have taken advantage 
of war damage to build a new modern plant. This was 
not done in Stalingrad. For the most part one has the 
impression that they merely rebuilt what they had be- 
fore the war. 


Dam and Subway Construction 


A new dam is under construction on the Volga near 
Stalingrad. At this site it is planned to develop 1,700,000 
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Fig. 14 Tractor made at Stalingrad Tractor Plant. Only 
track-type tractors were in production at the time the plant was 
visited. 


Fig. 15 Cable conveyers at site of New Volga Dam. View 
in picture is almost directly away from the dam. 


kw with transmission lines to Moscow operating at 
400,000 volts. A cableway used in this construction 
project may be seen in Fig. 15. Conditions were too 
foggy to permit a view of the dam under construc- 
tion. No large earth-moving machines were seen here 
or at any other location visited. 

Our team rode on the new Leningrad subway, Fig. 16, 
and to the best of our knowledge we were the first visit- 
ing Americans to see this subway. There are eight 
stations; each of them has a distinctly different style of 
architecture with a different color marble. The cars do 
not run at high speed, but are comfortable. The sub- 
ways are very deep and it is claimed that the electric 
stairways leading to the stations are the longest in the 
world. The length was estimated to be about 250 ft with 
a rise of about 100 ft. 


Handling Bulk Materials 


The Russians have one bulk materials-handling prob- 
lem which comes to the attention of every winter 
visitor—that of snow removal. Most of the workers at 
this task are still women dressed in quilted clothing who 
scrape and sweep the snow into piles. However, they 
do have mechanical loaders that move in and load the 
snow on trucks which take it away. These loaders 
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Fig. 16 New Leningrad subway. There are eight stations on 
thisline. Each is of a distinct type of architecture and different 
color marble. 


Fig. 17 Truck, snow plow, and cinder spreader shown 
spreading cinders on the Campus of the University of Moscow 


seem of somewhat crude design, but they appear to work 
satisfactorily. They also have snow plows as well as 
cinder spreaders, though apparently not in large quantity 
as yet. 

Fig. 17 shows a truck spreading cinders on the cam- 
pus of the University of Moscow. 


Contrast in Systems 


The status of materials handling illustrates the dif- 
ference between the socialist system of the USSR and the 
capitalist system of the U.S.A. In Russia, problems 
get solved if they are big enough to come under the eye 
of planners in Moscow. Many small problems get 
neglected. In the U. S. A. problems get solved if some 
one can make money by solving them. This catches 
the big ones and many small ones too. In Russia, 
materials handling is a problem; in the U. S. A., itisa 
business. 

The advantage is on our side in providing a high stand- 
ard of living for our people. This advantage is not nearly 
so marked in producing for war. Everyone must 
change to a planned economy in ss for war. 
The Russians sone how to operate a planned economy. 
We must not be complacent about our ability to excel 
them in military production. 
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What Price the Professional Engineer? 


Some of the problems involved in submitting 
contracts for engineering work 


By James M. Todd, Past-President ASME 


James M. Todd & Associates, New Orleans, La. 


Tere is a total lack of professional consideration in 
competitive bidding for professional-engineering con- 
tracts. 

To my personal knowledge—with over 25 years of 
private practice—in our area engineering services cost the 
client no more today than they did in 1930. Engineering 
services—unlike any other commodity—still go to the 
lowest bidder. And make no mistake, the cost of 
delivering professional-engineering services has in- 
creased—like all other services. 


No Increase for the Engineer 


As recently as the September, 1955, issue of MECHANICAL 
ENGINEERING (page 852) there is a news item which 
states, ‘‘Starting salaries for engineers continue to in- 
crease.’ Please do not misunderstand me—I am for that 
increase—because it all leads to a better economic posi- 
tion for the engineering profession. What I wish to 
emphasize is that the “‘professional engineer,’’ with in- 
creasing costs for help—engineers, stenographers, blue- 
prints, electric typewriters, or what have you—still has 
to work on the same depreciated-fee basis as existed 25 
to 30 years ago. 

Competitive bidding for professional work, in my 
opinion, is at least partially responsible for these condi- 
tions. We all admit that good engineering is the result 
of man’s thinking power, and hence will vary somewhat 
in individuals. It is impossible to set up a standard of 
measurement that will fit in all cases. It follows, there- 
fore, that any form of competitive bidding for an engi- 
neering assignment must necessarily penalize the better 
engineer, causing the client to suffer by the process. 


Competitive Bidding 


Business generally recognizes competitive price in most 
commercial transactions, with this stipulation, however, 
that the ‘‘competitive price’’ must be based upon similar 
or competitive articles. No intelligent purchasing agent 
would tolerate a competitive price on a dissimilar 
article. The same individual or company, however, 
will accept a competitive price for engineering services 
without in any way making an effort to evaluate those 
services against a more reliable, more experienced, more 
efficient, engineering organization. There is just no 
‘*specification’’ adequate to measure the variations in 
services of different professional engineers in a com- 
petitive bid. Practically, a potential client could prop- 
erly give consideration to the anticipated fee salt the 
expected services of various engineers in arriving at a 
decision; but these fees and services could not in any 
sense be considered competitive. They are, and by 
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nature must be, very dissimilar commodities, and hence 
the price cannot be competitive. 

This lack of professional consideration is evidenced 
both on the part of the practicing engineer and the client. 
The public or employers of cooltenlanil practicing engi- 
neers do not yet know exactly what they do, how they 
do it, or more important for this discussion, what they 
should pay for professional services. This, no doubt, 
is due to the fact that so much engineering work is done, 
with the bare engineering fees hidden in contractors’ 
profits, financing costs or architectural fees, on any given 
assignment. 

On the other hand, we as professional men are too 
often tempted to “‘cut our fees’’ in order to secure an 
assignment and keep the boys busy. 


The “Package Deal”’ 


Many large firms seek projects in which they furnish 
plans, specifications, financing, and construction of 
the work—the so-called package deal. As these firms 
generally operate on the cost-plus or fixed-fee basis, all 
expenses—including engineering costs—automatically be- 
come part of the cost of the project. It has been my 

rsonal observation that clients pay substantially more 
ie values received on this basis than if plans and speci- 
fications were drawn separately and competitive contract 
figures were secured before award of construction con- 
tracts. 

In the case of plans, specifications, financing, and 
engineering—the package-type deal—the organization 
becomes both judge and jury of its own design and work. 
Even when these oganizations carry registered profes- 
sional engineers on their staff, it is questionable, in my 
mind, as to whether or not the client gets the most for 
his money. Of course we must admit that he gets a 
firm figure for his completed project, but an adequate, 
all-inclusive, complete, carefully designed set of plans 
and specifications, based on full information from the 
client with competitive bidding for the construction 
contract, will dchaitely result in a cheaper cost for the 
same project. 

Each of us in his field of practice has at least once come 
into contact with a project where the manufacturer or 
local representative of a manufacturer prepared the plans 
and specifications for a piece of work—and then bid 
upon his own equipments—turning down all proposed 
“or equal’’ suggestions to the owner or architect. 

We hear a great deal these days about the “‘shortage 
of engineers."’ Business Week of July 30, 1955 (page 
126) had a rather complete article on this subject. That 
article, however, did not bring out any information on a 
fact which we all know—that many graduate engineers 
leave the field of engineering for purely economic reasons. 
We have all known professional practitioners who have 
sought other fields because the fees paid for professional 
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work were too low to take care adequately of the mount- 
ing expenses of maintaining an office. Many “pam 
sional registered engineers—at least in my area of prac- 
tice—still work out of their homes, keeping down office 
overhead and expense, so as to make both ends meet in a 


spiraling economy. 


“Horse-Trading” Fees 


Most professional engineers still work for the same 
horse-trading fee base as has existed for the past thirty 
years. 

I believe that overemphasis on selling professional- 
engineering services will belittle the product and tend 
toward a lower fee base for a given project. I don't 
mean that a professional-engineering office should not 
attempt by sales procedure to obtain assignments, but 
I do think that too much sales effort, too much com- 
petitive bidding for work, keeps the fee for professional 
work to minimum values. 

Charges for services rendered should be realistic, with 
adequate provision for all direct and indirect costs and 
allowance for a fair margin of profit, to insure best 
possible results for the client and the engineer's con- 
tinued practice. 

Through observations in my practice with contacts 
over a Major portion of this country, the 6 per cent basic 
fee charged by architects has been always understood as 
standard for services of their kind, regardless generally 
of the project type or magnitude, except for residential 
work. With the development of air-conditioning, and 
heavier mechanical details in building construction, 
there has been relatively little resistance to an added 
4 per cent to the architectural costs to cover these details. 
This is because the American Institute of Architects has 
publicized these details. The same owner, however, 
when dealing directly with a professional engineer, feels 
that he can get—and will generally ask for—a cut in 
professional-engineering fees for the same work. 


Architects’ Single-Fee Schedule 


I believe the ready acceptance of the fees for architec- 
tural services has been brought about by the fact that a 
single-fee schedule has been publicized, rather than any 
complicated sliding scale of fees, as has generally been 
proposed by the engineering societies. 

In today’s building, the plan, specification, and super- 
visory costs for mechanical work, and in some cases the 
same costs for electrical work, are proportionately 
greater than those of the structural and the architectural 
work. Nevertheless, it is the average end result that 
counts. This is undoubtedly the answer to the large 
amount of work that is contracted at the 6 per cent basic 
fee, without surcharge for mechanical or electrical work, 
even though these phases of the project exceed the archi- 
tectural costs. 

Regardless of whether the architect is compensated 
additionally for engineering services performed in or out 
of his office, it is my firm opinion that the only profes- 
sional manner in which such services can be rendered is 
on the basis of the fee that would apply in case such 
services were performed for the owner direct, with 
allowance of a } eeny to cover the architect's develo 
ment, co-ordination, and overhead service costs properly 
applicable. The architect is entitled to some profit on 
services subcontracted to professional engineers but, 
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under such circumstances, certainly not the rate he now 
makes on his engineering associates or consultants. 


Proposed Schedule for Engineers 


The schedules of fees proposed by professional groups 
of various states and by our own membership have been 
reviewed with much interest, Table 1. 


Table 1 Schedule of Fees Proposed by Professional- 
Engineering Groups 
For complicated 
For simple work involving 
engineering detailed and difficult 
Construction design, engineering design, 
cost of work per cent per cent 
$ 100,000 ye 9.3 
200,000 6.3 8.0 
300,000 5.8 ten 
400,000 53 6.8 
500,000 $.3 6.5 
600,000 ae 6.3 
700,000 4.9 6.1 
800,000 4.8 9 
900,000 4.7 pe 
1,000,000 4.6 5.6 
2,000,000 4.4 5.4 
10,000,000 4.0 5.0 


In no instance, however, has any basic figure been 
established for any particular class of work comparable 
to the architect's 6 per cent figure. Also, all schedules 
are involved with so many ifs, ands, and buts, that it’s no 
wonder our group was never able to reach an agreement. 
Such complication also affords an easy means of mis- 
interpretation, sometimes deliberate, to suit a particular 
— It forces bidding for professional assignments 

y professional consulting engineers. 

Minimum Basic Percentages. With the view of sim- 
plification and hope of minimizing possibility of jug- 
gling and, foremost, to place ourselves in a position that 
will be understood oat command the respect of our 
clients, either owner or architect, it would be my recom- 
mendation that minimum basic percentage figures be 
established, as necessary to meet the requirements of the 
various branches of engineering involved, all predicted 
on services performed under prime contract with the 
owner at the 6 per cent basic figure for the entire project 
wherein the total cost of the project is $150,000 or 
more and 10 per cent for projects costing less. 

Excluding intricate, small, and alteration work that 
should automatically come under the 10 per cent basic 
figure, all professional-engineering work could be per- 
formed profitably at the 6 per cent basic figure. 

Payment of fee should be in increments with progress of 
the work that will aggregate the following approximate 
percentages of the total fee: Preliminaries, 20 per 
cent; final approved _— and specifications, 75 per cent; 
supervision at completion—acceptance, 5 per cent bal- 
ance to make 100 per cent. 

Services for Architects. In case of services performed 
for architects or other professional engineers—in other 
words, any work not contracted directly with the own- 
ers—a discount should be allowed on the accepted 
standard fee suggested in the foregoing. 

In the case a iercioes performed for architects or other 
engineers wherein approval of shop drawings, job in- 
spections, and other supervisory functions are not in- 
cluded, compensation bor conferences, investigations, 

(Continucd on page 553) 
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Engineering Aspects of Textile Structures 


Development of new fibers and processes call 
for a dynamic approach to the blending of 
textile craftsmanship and textile science 





By Kenneth R. Fox 


Vice-President, Fabric Research Laboratories, Inc., Dedham, Mass. 


THE APPLICATION of basic engineering concepts to the 
solution of problems which face mechanical engineers 
has long been recognized. Many of the fundamental 
data and formulas needed to work out problems of design 
and construction are readily available. Yet, although 
much has been said of the need for the application of 
sound engineering principles to the design of textile 
structures and the fruitfulness of such an approach, little 
has been done to capitalize on what is already known 
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Fig. 1 Stress-strain properties of metals 
about textile fiber, yarn, and fabric properties. Too 
often the explanation is given that textile materials are 
too variable, too unpredictable, or too complex. To be 
sure, these materials are variable; they are also fre- 
quently difficult to predict; and certainly they are 
complex structures. But any material, be it steel, cop- 
per, Cast iron, wood or concrete, is also variable, unpre- 
dictable, and complex. Nevertheless, in spite of these 
characteristics, engineers have been working with these 
items for centuries and have employed engineering 
methods in their use. 


Materials 


Conventional engineering materials as well as textile 
fibers differ widely in their physical properties. Fig. 1 
shows the stress-strain properties grein a few well- 
known metals (1).! It will be noted that there is a wide 
variation in these properties. Ultimate strengths and 
elongations are widely different, yield points, elastic and 


1 Numbers in parentheses refer to the Bibliography at the end of the 
paper. 

Contributed by the Textile Division and presented at the Diamond 
Jubilee Semi-Annual Meeting, Boston, Mass., June 19-23, 1955, of 
Tue American Society oF MecHANicaL ENGINEERS. 


June, 1956 





plastic regions vary and, as a matter of fact, there are 
very few points of similarity. Multiply this selection 
of materials many times and some idea can be had of the 
myriad of metals available to the engineer for designing 
specific parts and structures. 

Fig. 2 reveals that there is at the disposal of a textile 
engineer a similar wide variety of fiber properties from 
which a selection may be made for specific end uses. 
The extremes range from ramie, a high-strength low- 
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Stress-strain properties of various well-known fibers 


extensibility fiber with an almost linear stress-strain 
curve and an almost perfect elastic behavior over the 
entire range, to undrawn nylon which manifests a 
mechanical behavior nearly comparable with a perfectly 
plastic medium. Between these extremes lie fibers evi- 
dencing a wide variety of intermediate values of such 
important regions of the stress-strain curve as initial 
slope, yield region, and postyield region. 

Variability of Properties. Most materials whether they 
be conventional engineering materials or textile fibers 
react differently when ambient conditions are altered. 
Fig. 3 shows the change in the stress-strain properties of 
chrome iron with varying temperatures (2). In general, 
as the temperature increases, the moduli are reduced, 
yield points are lowered, and the stress-bearing capacity is 
reduced. With a knowledge of these characteristics, 
design problems can be anticipated. Similar studies (3) 
have been conducted on textile fibers. Fig. 4 indicates 
the change in nylon stress-strain characteristics when 
tested at +70 and —70F. A second set of curves shows 
the change in a formic-acid-treated nylon over the same 
temperature range. In general, as temperature is de- 
creased, the ultimate strength is higher, the ultimate elon- 
gation reduced, and energy-absorbing capacity increased. 

Rate of loading certainly has a bearing on how ma- 
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Fig. 4 Changes in nylon stress-strain characteristics at 
+70 and —70 F 


terials behave. This situation is well known when 
dealing with metals, and Fig. 5 indicates how the stress- 
7 see vary as the speed of loading is increased 
(4). Fig. 6 shows how nylon behaves when the rate of 
strain is increased from 12 ipm to 30 fps (5). With 
greater differentials in speed, even more startling differ- 
ences can be noted. The change in the impact properties 
of nylon is one of the reasons why this fiber lends itself 
so well to such items as flak suits and body-armor vests. 

Many more analogies can be drawn between the simi- 
larity in properties of conventional engineering materials 
and textile fibers but it is thought these examples are 
sufficient to point out reasons why it is felt textile 
structures permit engineering as well. 


Analysis of Stress-Strain Curve 


It has been shown theoretically as well as empirically 
that for such textile structures as wearing apparel, 
decorative fabrics, and certain industrial uses, an analysis 
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strain is increased from 12 ipm to 30 fps 


of the stress-strain curve at low strains in the range of 1 
to 3 per cent is pertinent (6). Hence the initial slope 
regions of the curves is a potential region for investiga- 
tion and should yield parameters useful in the design of 
textile structures. 

It was pointed out earlier that the shape of the stress- 
strain curve for textile fibers was deotaivas upon time, 
i.c., rate of loading. If time, therefore, could be 
eliminated effectively, time-independent parameters 
could be obtained. This would permit the calculation 
of an immediate elastic deflection as well as point out 
the method for isolating the delayed elastic deflection 
which is recoverable with time and also the permanent 
deformation which is time-dependent but nonrecovera- 
ble. For purposes of this discussion, comments will be 
confined to consideration of the time-independent 
parameter, i.c., immediate elastic deflection. 

A fundamental relationship which is of great impor- 
tance and value in the study of mechanics of materials is 
the ratio of total stress to elastic strain, namely, the 
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modulus of elasticity. For materials which are effec- 
tively time-independent below the yield point, the calcu- 
lation is simple. However, for viscoelastic materials such 
as textile fibers, other methods must be employed. 

An effective instrument known as the ‘pulse propaga- 
tion meter’’ (7) permits measuring the modulus of 
elasticity in essentially zero time. Through the basic 
relationship of pulse velocity through a specimen and 
specific gravity of the material, the modulus or its 
reciprocal, compliance, can be calculated. 

Fig. 7 is illustrative of typical load-strain and load- 
compliance diagrams for single fibers of hair, wool, and 
acetate rayon (6). Since the two diagrams are produced 
simultaneously for each fiber, they may be compared 
directly in the analysis of deformation components. 
The load-strain curves depict the total deformation 
corresponding to a given load while the load-compliance 
diagrams afford a means of determining the immediate 
elastic deflection at any load. This is accomplished by 
integrating with respect to load the area under the load- 
compliance curve. This has been done for a wide 
variety of fibers and is shown in graphical form plotted 
against total elongation in Fig. 8. A perfectly elastic 
material would be located on the one-to-one line as any 
selected strain and the more nearly the fiber curve con- 
forms to this datum line, the more perfectly elastic would 
the fiber properties be. It is interesting to note that 
mohair, aur Pedien. and silk show very well in this 
regard and these fibers are known to be traditionally 
good in elastic properties. 

An analysis such as this permits evaluation of fiber 
properties which are important in such more subtle 
characteristics as resiliency, hand, drape, wrinkle re- 
sistance, wrinkle recovery and the like. 


Application of Stress-Strain Curves 


In addition to the fiber evaluations shown possible by 
use of the stress-strain curve, there are many other 
applications involving yarns and fabrics (8). This 
applies not only to homogeneous and unidirectional 
systems but also to systems where different fibers and/or 
yarns are used in applications where stresses are multi- 
directional. Fiber blending is a typical example. It is 
well known that there are many reasons why different 
fibers are blended which include both economic and 
performance factors. Frequently these factors are 
interrelated as the more expensive fibers generally can 
command a premium because of outstanding character- 
istics in certain end uses. While fiber Mating encom- 
passes many properties which are not directly related to 
stress-strain properties, nevertheless the stress-strain 
relationships ultimately enter the picture to a major 
extent. Although tensile strength alone is a property 
that has been given prominence much beyond its true 
significance, it is interesting to analyze fiber blends by 
use of stress-strain curves and determine resultant 
strengths. 

Consider that a blend is to be made of two fibers, A 
and B, which have the following properties: 


Fiber A 


Ultimate tenacity—5 grams/denier 
Ultimate elongation—3 per cent 


Fiber B 


Ultimate tenacity—9 grams/denier 
Ultimate elongation—6 per cent 
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Fig. 7 Load-strain and load-compliance diagrams for single 
fibers of various kinds 
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Fig. 8 Elastic deformation for a wide 
variety of fibers 


Assume also that the stress-strain curves of both fibers 
are concave upward as shown in Fig. 9. If a yarn com- 
prised of fibers A and B is D denier in size and if a is the 
percentage of material A by weight and 4 is the percent- 
age of material B by weight, then 
_ 2D 
100 


4D 
100 
where D, is the total denier of material A and D, is that 


of material B. 
For the first rupture point 1 (failure of material A), the 


total load supported by the composite yarn is 
P, = Pa; + Pay 


but from the curves 


D, 


D 
= 3¢°S 


Pa = 100 
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Fig. 9 Effects of stress-strain characteristics on blend 
strengths for yarns A and B 
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5a + 2b) = oO. 5a + 20100 — a) 


? 
P: = 300‘ 


a | ) 


3 ba 
2+ 100 (per cent A) grams/denier 


In the same fashion, at second rupture point B (failure 
of material B), the load supported by the composite yarn 
is 


P,; = 9— a (per cent A) grams/denier 
Graphically, the relationship of blend strength versus 
blend by weight is also shown in Fig. 9. It will be 
noted that up to blends of approximately 40 per cent of 
the stronger fiber B, the strength of the blend at the 
final rupture has decreased, and it is only until 55.5 
per cent of fiber B has been added that the composite 
yarn strength at first rupture equals the strength of 
a yarn composed entirely of the weaker fiber A. 
Consider, now, a blend where fibers A and B have the 
same ultimate tenacities and ultimate elongations as the 
former case, but the stress-strain curve es fiber B is 
concave downward, Fig. 10. In this instance 


aan 3 / = 5 / 4 
P, = 8 ioo (Pet cent A) grams/denier 
and 


P, 


9 (per cent A) grams/denier 


9 

100 
Referring to the blend strength-blend weight chart, and 
in contrast to the previous example, as fiber B is added 
to the blend, the composite strength curve increases con- 
tinuously and all blends of these two fibers will be 
stronger than a yarn composed entirely of weaker fiber A. 
It is rather obvious that not only are the ultimate 
strengths and ultimate elongations important to consider 
in blending fibers for strength but more important is the 
relative shape of the stress-strain curves. 
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Fig. 10 Effects of stress-strain characteristics on blend 
strengths for yarns A and B 


A Dynamic Industry 


To those of us who have been close to the textile 
industry the last few decades, it must certainly be 
recognized that our industry is truly a dynamic one. 
Not too long ago the textile designer had but a few 
fibers from which to select his raw materials. Now he is 
confronted with a wide selection encompassing a 
correspondingly great diversity wd igenpes pe toe, 

roperties. Additionally, methods of processing have 
Sean more varied and versatile. Processes which once 
were limited to rather confined fiber lengths now have 
their range of usable fiber staples greatly increased. 
Yarns are being spun from staple fiber with little or no 
twist, fabrics are no longer being woven in the conven- 
tional manner, and the use of mechanical and chemical 
treatments in finishing are more diverse and effective 
than ever before. ye fase more important, the surface 
has hardly been scratched. 

The late Harold DeWitt Smith recognized the inevita- 
ble need of a sound engineering approach to the design 
and utilization of textile structures when he commented 
in his Marburg Lecture of 1944 (9) “*...an engineering 
approach to the design and utilization of textile fibers, 
yarns and fabrics is needed in order to blend textile 
craftsmanship with modern textile science if the tex- 
tile industry is to exploit its opportunities and meet its 
obligations in the world of today and tomorrow."’ 
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Electric-Power Generation.... 
.... Past, Present, and Future 


By J. B. McClure! and A. G. Mellor? 


General Electric Company, Schenectady, N. Y. 


In the 73 years since the electric-utility industry began 
with the starting of Edison's Pearl Street Station in New 
York City on September 4, 1882, the generation and utili- 
zation of electric power has become one of the most 


Progress in hydroelectric, steam-electric, 
gas-turbine, mercury-steam generation, and 
future possibilities including nuclear power 


ultimate consumer, in spite of inflation, is at practically 
the lowest level in history. 


Use and Sources of Electric Power 


The rapid increase in the use of electric power in the 
United States is illustrated in Fig. 1. For many years 
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important factors in our continuing expanding economy. 
Since then there has never been a serious shortage of 
power in this country and today the cost of power to the 
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tion. Fig. 2 shows the total installed generating capac- 
ity in this country from 1920 to the present and also a 
breakdown between hydro and thermal generation. In 
1920 hydro generation was about 29 per cent of the total 
generating capacity. Today it has fallen to about 23 
per cent notwithstanding the very large government 
hydro installations made during the past 20 years. In- 
cluded in the total thermal generation shown in Fig. 2 
is a small amount of internal-combustion generation. 
This amounted to an installed capacity of about 2,276,- 
000 kw at the end of 1954, mostly in small generating 
units. Steam-electric generating capacity at the end of 
1954 thus amounted to about 76 million kw or 75 per 
cent of the total. 
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service in various years 


Developments in Hydroelectric Generation 


Hydroelectric development in the United States started 
in 1882 when the first small station was installed at 
Appleton, Wis. Following this early development prog- 
ress was rapid. In 1889 the first alternating-current 
generating unit was installed at the Willamette Falls 
Electric Company, Oregon. This was followed in 1895 
with the development of Niagara Falls using 5000-hp 
vertical turbine-generator units. The rating of units 
increased rapidly to about 18,000 hp in 1910, and 55,000 
hp in 1920. Today the highest rated units are 150,000 
hp at 120 rpm; however, several units with lower kva 
rating are of larger physical size. 

Horizontal impulse turbines have been used for many 
high-head developments but more recently vertical 
impulse turbines have been developed. For lower-head 
installations, reaction turbines and vertical generators 
have been used. During the 1920's propeller-type tur- 
bines with adjustable blades were developed to permit 
higher-speed operation on low-head installations. This 
resulted in smaller and more economical machines. 

A few outdoor hydrogenerator installations have been 
made but this practice has not been widely accepted in 
the industry. 

The design of equipment for hydrostations has now 
reached a point where further improvements become in- 
creasingly difficult. Waterwheel efficiencies are of the 
order of 90 per cent and waterwheel generator efficiencies 
are from 97 to 98.5 per cent. 

During the past several years there has been an in- 
creasing trend toward the use of automatic control for 
unattended operation of hydroelectric generating units 
or for supervisory control from a remote point. Control 
of this type has been applied to generating units up to 
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37,500 kva with appreciable savings in operating labor 
costs. 


Developments in Steam-Electric Generation 


Since the installation of the Pearl Street Station in 
1882, many major developments have occurred in equip- 
ment and general station design. 

Turbine Developments. Early steam-clectric generating 
units were driven by reciprocating engines and this type 
of prime mover was developed to a capacity of about 
5000 kw by 1903. However, shortly before 1900, steam 
turbines were being developed to drive electric genera- 
tors. The early turbines were horizontal machines 
and the first unit to operate on a utility system was 
rated 1500 kw ata poe 720 rpm, and was shipped to 
Port Huron Light and Power Company early in 1903. 
In 1902 development work on vertical turbines was 
under way and early in 1903, 5000-kw vertical turbines 
for Commonwealth Edison Company were being shipped. 

The size of turbines increased to 9000 kw in 1907, with 
the units operating at 750 rpm and with steam condi- 
tions of 200 psig and 125 F superheat. 

In 1908 renewed interest was shown in horizontal 
turbines and a 1500-kw unit operating at 1800 rpm was 
built. Work on the development of this type continued 
with the maximum size increasing by 1917 to 45,000 kw 
at 1800 rpm. 

The period 1911-1913 was the high point in the de- 
velopment of vertical turbines with the size increasing to 
20,000 kw in 1911. This was considered the practical 
upper limit in size for this type of machine and 1913 
saw the end of vertical-turbine production. 

Early Auxiliary Drives. Early turbine installations com- 
monly had their auxiliaries driven by small steam tur- 
bines. The exhaust from these auxiliary turbines was 
used for heating the feedwater in a single open heater. 
Turbine cycle efficiency was later improved by the use of 
multistage regenerative feedwater heating by extractions 
from the main turbine. Motor drives for boiler and 
turbine auxiliaries have practically entirely replaced 
auxiliary turbines. There are, however, indications 
today that for very large, high-pressure units turbine- 
driven boiler feed pumps may be an economical solution. 

In the early 1920's maximum steam pressures were 
raised from the 350-psi level to 550 psi and then shortly 
afterward to 1000 psi and 1200 psi. During this same 
period steam temperatures advanced only from 700 to 
750 F. Since steam temperatures could not then be 
further raised because of material limitations, the re- 
heat cycle was introduced. Use of reheat not only in- 
creased the over-all cycle efficiency but also overcame the 

roblem of excessive moisture in the exhaust end of tur- 
Bines resulting from the use of higher steam pressures. 
A few years later when improved materials made it 
possible to increase turbine-inlet temperatures, the use of 
the reheat cycle greatly decreased and was not again 
used on a large scale until after World War II. 

Topping Turbines. In 1925 and 1926, 3600-rpm topping 
turbines designed for 1000 psi and 1200 psi initial steam 
pressure were installed. 

Size of Generating Units. The size of generating units 
continued to advance rapidly as shown in Fig. 3. In 
1929 a 208,000-kw triple cross-compound unit was in- 
stalled in the State Line Station near Chicago. Until 
very recently this was the largest single generating unit 
in existence. In 1931 a 110,000-kw, horizontal-shaft 
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Fig. 4 Typical 3600-rpm tandem-compound triple-flow 


Fig. 5 


vertical compound, 1800/1800 rpm, was built for steam 
conditions of 1200 psi, 750 F initial temperature with 
reheat to 550 F. In 1932 a 160,000-kw, tandem-com- 
pound, double-flow, 1800-rpm unit was built. 

With the introduction of higher steam pressures it 
became feasible to improve the efficiency of many old 
200-psi installations by the use of new, high-pressure 
boilers and topping turbines. During the period of 
1930-1940 many installations of this type were made. 

Forerunner of High-Pressure Units. In 1941 a significant 
step was made with the construction of a 2350 psig, 
940 F initial temperature, 900 F reheat temperature unit 
at the Twin Branch station of Indiana and Michigan 
Power Company. This was a forerunner of the high- 
pressure units that have become so common since World 
War II. 

By the start of World War II the maximum steam 
pressure in use was 2300 psig, the maximum steam tem- 
perature was 1000 F, and the maximum size of 3600-rpm 
generating units was about 60,000 kw. 

Recent Turbine Developments. Turbine developments 
since the end of World War II have come at a rapid rate. 
In 1947 the first 100,000-kw, 3600-rpm unit was put in 
service. Since that date, increase in the size of 3600-rpm 
units has continued until now 200,000-kw, tandem- 
compound, triple-flow units are in service and even 
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Large close-coupled, 3600/1800-rpm, cross-compound, turbine-generator unit 


larger units are being built. Fig. 4 illustrates a typical 
large turbine-generator of this type. These very large 
3600-rpm units have been made feasible by the develop- 
ment of longer last-stage buckets—the 23-in. bucket 
being first used in 1947, and the 26-in. bucket in 1954. 
The availability of these very large 3600-rpm units has 
resulted in practically no 1800-rpm units being built 
except as the low-pressure elements of cross-compound 
units. 

Recent Generating Units. Many of the largest generating 
units in recent years have been cross-compound using a 
3600-rpm high-pressure turbine and an 1800-rpm low- 
pressure turbine. Sizes of this type of unit have in- 
creased to 217,000 kw in service with units over 300,000 
kwon order. The larger exhaust-annulus area obtaina- 
ble from a single wheel on an 1800 machine makes cross- 
compound units attractive in the large sizes, particularly 
where condenser-cooling-water temperatures are low. 

A recent development has been the close-coupled cross- 
compound unit, Fig. 5, in which the two shafts are located 
as close together as possible and a single foundation can 
be used. This design not only results in a saving in 
building space, but also reduces the volume of steam 
between the two turbines and so alleviates the overspeed 
problem on load rejection. 

Steam Temperatures and Pressures. To achieve greater 
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on turbines down to 40,000 kw and 
up to the largest sizes being planned. 


Steam-Generator Developments 


Boilers to supply steam to the en- 
gine-driven generators in the Pearl 
Street Station were water-tube hand- 
fired units, producing saturated steam. 
A few years later with the develop- 
ment of the steam turbine, higher 
steam pressures and temperatures were 
utilized and superheaters were added 
to boilers as a means of heating steam 
above the saturation temperature. 
Boilers increased in size and hand fir- 
ing was replaced with stoker firing. 

The use of higher steam pressures 
and temperatures and greater steam 
outputs resulted in higher heat losses 
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Fig. 7 3500-kw regenerative-cycle, two-shaft gas-turbine generating unit 


efficiency, initial steam temperatures have continued to 
increase with an initial temperature of 1050 F now quite 
common. A few machines for an initial temperature of 
1100 F are now in service and others are being planned for 
1150 F. Steam pressures have remained at a maximum of 
about 2300 psi for several years but the first machines 
for supercritical-pressure operation are now being built 
—one for 4500 psi throttle pressure and another for 5000 
psi. The effect of improved efficiency on station heat 
rate is shown in Fig. 6. 
Reheat Cycle. The continuing desire for higher ef- 
ficiency brought about a revival of the reheat cycle and 
ractically all large turbines now going into service are 
ie this cycle. The first large postwar reheat machines 
were a group of 150,000-kw cross-compound units de- 
signed for 2000 psi 1050 F initial temperature and 1000 
F reheat temperature. Reheat has since been employed 
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upthe stack. To recover part of these 
losses it was found to be economical te 
add economizers or air preheaters, or 
both. 

In the 1920's pulverized-coal firing 
was introduced and made very rapid 
strides and by the early 1930's it was 
used on practically all large boilers. 
Pulverized-coal firing improved com- 
bustion efficiency and made possible 
increases in steam output without ex- 
cessive increases in boiler size. Early 
applications of pulverized-coal firing 
retained brick-lined furnaces which 
were often air-cooled to prolong the 
life of the lining. 

The development of water-cooled 
furnaces was brought about by the 
need for improved furnace linings. 
The tubes forming the onmabeled 
surface of the furnace were an inte- 
gral part of the boiler system and were 
utilized to absorb heat for steam gen- 
eration. With this design the use of 
refractory materials has been _— 
cally eliminated with a considerable 
improvement in boiler reliability. 

Boilers for the Reheat Cycle. In the 
mid-1920's the reheat cycle was in- 
troduced. Boilers used at that time 
for this cycle usually consisted of several boilers and 
superheaters and a separately fired reheat unit. In some 
installations steam reheaters were used. In the more 
recent reheat installations made since World War II the 
reheater has been included in the main steam-generating 
unit. 

Increase in Steam Output. One of the major achieve- 
ments of the boiler-manufacturing industry has been 
the increase in steam output of the units. In 1924 the 
steam output of the largest boilers available was suf- 
ficient to produce about 10,000 kw of electric power. 
By 1929 this had increased to 20,000 kw; to about 
27,000 kw in 1930; and to about 100,000 kw by 1940. 
Since this latter date boiler capability has matched the 
capability of available turbines and so single boiler- 
turbine installations are now practically universal. There 
is no indication that the upper limit in boiler capability 
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has yet been reached. Recent designs 
utilizing a twin furnace open the way 
to further large increases in the out- 
put of single steam-generating units. 

Burning Lower-Grade Coal. Signifi- 
cant advances have been made in recent 
years in the development of equip- 
ment to burn lower grades of coal 
while at the same time controlling the 
amount of fly ash that will be carried 
up the stack. Control of initial and 
reheat-steam temperatures has received 
a large amount of attention. Differ- 
ent manufacturers have developed 
various methods of accomplishing 
this successfully, including differen- 
tial firing, use of tilting burners, gas 
by-passes, gas recirculation, attem- 
peration, and so on. 

Pressurized Boilers. Within the past 
few years the use of pressurized boil- 
ers has been increasing. In these de- 
signs only fesced- deals fans are used 
and the furnace is operated at a posi- 
tive pressure. The elimination ord induced-draft fans 
not only reduces the total fan power required but elimi- 
nates the high maintenance expense on the induced-draft 
fan. 

With all the developments and improvements that 
have been incorporated in recent boiler designs, ef- 
ficiency has now reached 90 per cent or better in many of 
the larger units. At the same time, reliability has been 
improved to the point where outages, except for manda- 
tory annual inspections, are very Ree 


cooled stator 


Generator Developments 


Developments in turbine-driven generators have been 
equally as remarkable as developments in turbines and 
boilers. Early generators were 900, 1200, or 1800-rpm 
units to match the turbine speeds then being commonly 
used. The move to 3600-rpm generators has been dic- 
tated by turbine requirements where high steam tem- 
peratures and pressures required a 3600-rpm design. 

In 1915 forged generator rotors were ress ie and 
all subsequent generator designs have employed this 
construction. 

In 1927 welded generator frames were introduced to 
replace cast frames resulting in greater strength and re- 
duced weight. 

Generator Cooling Methods. Early machines were open 
air-cooled, but later totally enclosed machines with air 
coolers were introduced. The major development in 
generator cooling was the introduction of hydrogen cool- 
ing in 1937, and practically all machines 16,500 kw and 
larger are now hydrogen-cooled. Hydrogen pressure 
initially used was '/> psig but more recently 15 psig and 
30 psig or higher have been used. 

Prior to the introduction of hydrogen cooling, many 
large air-cooled generators employed a double-frame 
design due to shipping limitations. With the intro- 
duction of hydrogen cooling, this type of construction 
was no longer necessary. It was possible to continue 
the use of single-frame construction even for very large 
3600 and 1800-rpm generators as a result of continued 
improvement in materials and design techniques. Typi- 
cal of improved magnetic materials is oriented grain 
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Fig. 8 Conductor-cooled turbine-generator with gas-cooled rotor and liquid- 


strip steel which is now being used on many large 
generators. 

The recent development of an aluminum alloy has 
made it possible to increase the diameter of the generator 
rotor and this has brought back the use of double-frame 
construction for the largest conventionally cooled ma- 
chines in service, rated 220,000 kva at 30 psi hydrogen 
pressure. 

Developments in Station Design. As improved equipment 
has become available it has been possible to make major 
improvements in general station design. The availa- 
bility of boilers large enough to supply the steam re- 
quirements of the largest turbines has made it possible 
to eliminate steam headers with a considerable saving 
in cost. This is particularly important with the present 
use of high steam temperatures and pressures, and the 
reheat cycle. 

Similar simplification has been achieved in the elec- 
trical end of the station. Improved reliability has made 
it possible to eliminate generator busses and switchgear 
at generator voltage and to use a single step-up trans- 
former for each generator. 

Operation of modern steam stations has become al- 
most entirely centralized with a consequent reduction 
in operating labor costs. This has been made possible 
by the development of automatic controls and remote 
instrumentation. 

Starting about 1930, several outdoor station installa- 
tions were made, particularly in the southern part of 
the country. Some of these used only semioutdoor 
boilers while in others the entire boiler and the turbine 
were completely exposed. General acceptance of out- 
door generating stations awaited the development of 
instrumentation and automatic controls that permitted 
practically all routine operations to be performed from a 
centralized control point. 

Widespread acceptance of this equipment has resulted 
in a rapid increase in outdoor stations. Stations of this 
type are now in operation as far north as Montana and 
New York. 

Developments in Internal-Combustion Generation. As 
indicated previously, there was about 2,276,000 kw of 
internal-combustion generating capacity installed in the 
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Fig.9 Typical rating factors for various types of armature and 
rotor cooling of turbine-generators 
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Fig. 10 Simple-cycle gas turbine supercharging a steam boiler 


United States at the end of 1954. This consisted of 
about 1225 plants using internal-combustion engines 
which give an average plant capacity of about 
1860 kw. 

Most internal-combustion engines being used are in 
the range of 1000 to 2000 kw and the largest units are 
about 7000 kw 

Recent improvements have been made in the ability 
of reciprocating engines to use more than one type of 
fuel—oil and natural gas—or a mixture of these fuels. 
However, the inability of reciprocating engines to burn 
coal limits their use in many parts of the country. 

Developments in Gas-Turbine Generation. Development 
work on gas turbines has been under way for many years, 
but early attempts to build workable units failed, largely 
because of the inefficiencies of the components and the 
lack of metals capable of withstanding high operating 
temperatures. The development, about 1930, of im- 
proved compressors and turbines, together with the 
availability of high-temperature metals, marked the 
real beginning of ‘he modern gas turbine. The develop- 
ment of successful jet aircraft engines during World War 
II led to further development of stationary gas-turbine 
units. 

The first gas-turbine generating unit to be installed in 
this country was a 3500-kw unit in 1949, in the Belle 
Isle Station of Oklahoma Gas & Electric Company. 
This unit operates on natural gas and has had a remarka- 
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bly good operating record. Following this initial in- 
stallation, several additional units in the size range of 
3500 to $000 kw have been installed to operate on natural 
gas and on residual oil. Turbine-inlet temperatures used 
on these units range from about 1400 to 1500 F and heat 
rates range from about 13,000 Bru/kwhr to 20,000 Btu/ 
kwhr. Fig. 7 shows a regenerative-cycle, two-shaft, gas- 
turbine generating unit. 

The large-scale use of gas turbines for power generation 
has been held back by the fact that only relatively small- 
size units so far have been available and also by the 
inability of the gas turbine to operare successfully as 
yet on coal. 

Developments presently under way may well insure a 
place for the gas turbine in future power generation, par- 
ticularly in combined gas-turbine steam-turbine cycles 
which will be discussed later. 

The Mercury-Steam Cycle. The mercury-steam cycle was 
first seriously proposed for power generation in 1913. 
After several years of tests and deems, an experi- 
mental 1800-kw unit was built in 1922. In 1928 the 
first commercial power-generation unit went into opera- 
tion at the South Meadow Station of the Hartford Elec- 
tric Light Company. This was a 10,000-kw mercury 
topping plant superposed on existing 400-psig, 700 F, 
steam-generating equipment. Additional units were 
installed in 1933 and in 1949. 

While the mercury-steam units have operated satis- 
factorily and a good net station heat rate has been ob- 
tained (about 9400 Bru per kwhr) there has been prac- 
tically no activity in this field for several years. 


Future Power 


If, as predicted, the demand for electric power doubles 
in the next 10 years it will be necessary to add over 100,- 
000,000 kw of new generating capability by 1965, in 
addition to replacing any old obsolete generating ca- 
pacity that may be retired. An extension of develop- 
ments presently under way can provide a picture of 
what this new generating capacity to be added will 
be like and what will be some of the future trends in the 
industry. 

New hydroelectric installations can provide only a 
small part of our future power requirements. By 1965 
electric power from atomic energy may be supplying a 
part of our requirements but it seems certain that the 
major source I power for some time in the future will be 
fossil-fueled steam-electric generating stations. 

Steam-Electric Generating Stations. The present trend to 
larger single generating units can be expected to con- 
tinue. As mentioned previously, two plants are now 
under way that are designed to operate at supercritical 
steam pressures and using a double reheat cycle. Already 
consideration is being given to steam pressures of the or- 
der of 6000 to 7000 psig. 

If these first two supercritical-pressure plants are 
successful it can be expected that in the future many of 
the largest generating units will employ steam condi- 
tions well aueaneed over those in use today, providing 
they can be justified economically. 

Historically, the maximum steam temperature in use 
has increased on the average about 12 ie F per year. 
A continuation of this trend would result in the maxi- 
mum steam temperature in use by 1975 of 1400 F. What 
this would mean in net station heat rate is shown in Fig. 
6, where the heat-rate curve has been extrapolated to 1975 
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Fig. 11 Proposed equipment arrangement in a 40,000-kw supercharged boiler 


plant utilizing a gas-turbine compressor 


on the assumption that generating units for operation at 
10,000 psig, 1400 F/1300 F/1250 F will be available at that 
time. Also shown in Fig. 6 is the expected average heat 
rate of station in service. This average will tend to 
approach the best heat rate as new, efficient stations are 
added at an increasing rate. 

To obtain these potential gains in station heat rate it 
will be necessary to use very large generating units. 
Thus increases in size and advanced steam conditions 
may well be concurrent developments. Developments 
presently under way by both boiler and turbine-genera- 
tor manufacturers would seem to insure that these 
potentialities can be achieved. 

In the boiler field, designs of once-through boilers are 
well along not only for supercritical pressures but also 
for more conventional pressures. Extension of these de- 
signs, together with the use of multiple furnaces should 
provide the very large very high-pressure boilers re- 
quired for the future. 

In both the boiler and turbine field the continuing 
development of materials suitable for high temperatures 
will make possible a continuation of the historical up- 
ward trend in steam temperatures. 

One of the outstanding developments in generator 
design that has made it possible to build single-shaft, 
3600-rpm turbine-generator units of much larger kva 
capacity has only recently been applied. This is the 
development of conductor cooling of both the rotor and 
the stator of large 3600-rpm generators. For rotor cool- 
ing, hydrogen gas is brought into direct contact with the 
conductor, thus eliminating the thermal drop across the 
insulation. Similar direct cooling methods are being 
introduced for the generator armature. In one of these 
methods a liquid is passed through the armature con- 
ductor and then passed through heat exchangers. A 
cross section of a generator of this type is shown in Fig. 8. 
In another method, hydrogen gas is passed through a 
channel in the conductor. Fig. 9 shows the effective- 
ness of these methods of generator cooling in increas- 
ing the output of 3600-rpm generators for a given frame 
size. 

These generator-cooling developments have made it 
possible to build tandem-compound 3600-rpm turbine- 
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Fig. 12 Cumulative energy requirements 
and fuel reserves 


generator units of very large ratings. However, for the 
larger ratings it may be more economical to consider 
3600/1800 rpm cross-compound units. These machines 
can be built for optimum efficiency without a large 
number of parallel steam paths in the exhaust end. 

Generating-Station Operation for System Economy. 
Automatic generator voltage regulators are now almost 
universally used. Their use readily permits generating 
stations to follow a daily or hourly voltage schedule to 
aid in control of voltage at the load, thereby minimizing 
the installation of expensive voltage-regulating equip- 
ment in the distribution system. Automatic control of 
generator excitation permits application of more eco- 
nomical high-reactance machines and also permits the 
application of reactive correcting equipment at the 
economically desirable location in the distribution 
system with associated safe operation of generators at 
high power factor. 

The outputs of generating stations have been con- 
trolled automatically for many years to satisfy system 
frequency and salient tie-line requirements. Recent 
developments in computing techniques now make it 
possible to control generating-station outputs for maxi- 
mum system economy, taking into account the station 
heat rates, the fuel costs, as well as the transmission- 
line losses. 

Electrical Generation From  Process-Steam Supply. 
In conventional condensing steam-electric stations the 
rejection of the latent heat of condensation to the cir- 
culating water accounts for the major loss of heat and 
corresponding reduction in efficiency for the over-all 
cycle. Many processes requiring large amounts of heat 
use steam at low or medium pressures and use all the 
latent heat of condensation in the process. By generating 
steam at high pressures and temperatures and employing 
condensing-extraction turbines with extraction steam 
exhausting to the process, electric energy may be 
generated at approximately 4000 Btu/kwhr. Several 
installations have been made in this country on a co- 
operative basis between the electric-utility and other 
industries requiring process steam and it is expected that 
the future will see many more of these advantageous in- 
stallations. 
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Fig. 13 Estimated future sources of electric power generation 


Gas-Turbine Stations. The recent development of larger- 
sized gas turbine-generating units will make this type of 
unit applicable to larger power systems. The present 
fuel situation has been discussed previously. The de- 
velopment of a coal-burning gas tables which would be 
applicable to a larger number of the country’s power 
systems has been given considerable attention in the 
past few years and a solution to the problems involved 
will very likely be achieved within the next few 
years. 

One of the most attractive possibilities for more ef- 
ficient power generation in the near future is the use of a 
combined gas turbine-steam turbine cycle as shown in 
Figs. 10 and 11. In this cycle the gas-turbine compressor 
supplies combustion air to a boiler at a pressure of sev- 
eral atmospheres. Combustion takes place in the boiler, 
and steam at any desired pressure and temperature can be 
produced. The oo of combustion leave the boiler 
at a temperature high enough to be suitable for operation 
of the gas turbine. After expanding through the tur- 
bine, additional heat is extracted from the gas in an 
economizer and/or an air preheater before going to the 
stack. 

With a gas-turbine inlet temperature that is being used 
today in gas turbines this spl Seneslen in about a 6 per 
cent reduction in net station heat rate over a conven- 
tional steam cycle using the same steam pressures and 
temperatures. Use of this cycle with future more ad- 
vanced steam conditions will result in about the same 
decrease in net station heat rate provided the allowable 
gas-turbine inlet temperature will be as much above 
allowable steam-turbine-inlet temperature as is prac- 
tical today (about 400 F). 

Developments in Nuclear Power. During the past year 
or more, considerable emphasis has been placed on the 
importance of the early development of electric power 
production from nuclear sources. Apart from the con- 
siderations of national prestige, the development of 
nuclear-powered electric generating stations is important 
because of the situation in regard to world energy re- 
sources. 

The total use of energy in the world, and particularly 
in this country, has been increasing at a tremendous rate. 
With this increase in the consumption of energy has 
come a transition from the use of “‘income’’ sources of 
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energy such as water-power, wood, and the like, to the 
use of “‘capital’’ sources of energy such as coal, oil, 
natural gas, and so on, until now we are almost wholly 
—- on these latter sources. 

ig. 12 is a plot of the cumulative world consump- 
tion of energy Som 1850 to 2050. This plot is in the 
unit Q which is equivalent to 10 Bru. The extrapola- 
tion beyond the present is based on the estimated in- 
crease in the population of the world and also an esti- 
mated 4 per cent increase per annum in the energy use per 
capita. 

Also plotted in Fig. 12 is the estimated cumulative 
energy recoverable from fossil fuels at not more than 
twice the present cost of production. It can be seen that 
a total of 40 Q is estimated to be recoverable which is far 
below our energy requirements for the future. Also 
shown is the pas Me energy recoverable from fissiona- 
ble materials, assuming economic breeding. It is ap- 
parent that we must supplement our fossil-fuel resources 
with other sources and at present nuclear sources appear 
to be the most promising. 

On April 1, 1955, five proposals were made to the 
Atomic Energy Commission by privately owned utility 
companies and other industrial groups to build nuclear- 
powered electric generating stations. While these 
proposals do not indicate that the first generating sta- 
tions will be economically competitive with conven- 
tional generating stations, the knowledge acquired in 
building these plants may well result in competitive 
power es ra plants within the next few years. 

Estimates have been made of the probable installed 
cost and fuel costs of future nuclear power plants based 
on present and proposed development programs. Making 
reasonable assumptions regarding future developments 
in conventionally fueled power stations, futuse cost of 
fossil fuels, fixed-charge rate, expected plant-load factors, 
etc., estimates have been made of the probable amount of 
nuclear-powered electric generation in future years. 

Fig. 13 shows the result of these estimates. The total 
electric-power requirement of the country has been as- 
sumed to increase at the rate of 6.5 per cent per year 
and estimates have been made of the amount of hydro, 
conventional steam-clectric, and nuclear-powered genera- 
tion that will be in service for severa] years in the 
future. 

One of the most significant factors to be seen in Fig. 
12 is that while nuclear-powered generation becomes an 
appreciable factor in total power production by 1980, 
conventional steam-electric generation in service at that 
time will be more than four times the present installed 
capacity of this type. This emphasizes the necessity of 
continuing aggressively the development of more ef- 
ficient fossil-fuel-fired electric-generating equipment to 
obtain the optimum efficiency for our power-generation 
sources. 

Nation’s Largest Business. Power generation is a major 
part of the country’s largest business. The electric- 
utility industry not only ranks first in over-all invest- 
ment, having surpassed the railroads in 1952, but is 
increasing at a faster rate than the country’s manufactur- 
ing industries as a whole. In 1953 the investment in 
this industry was approximately 15 per cent of that in 
all the manufacturing plants and equipment in the 
United States and accounted for 23.5 per cent of the 
investment expenditure for that year. Present rate of 
growth will require 100,000,000 kw of additional genera- 
tion in the next 10 years. 
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Friction 
In a Close-Contact System 


Fundamental aspects of problem and 
experimental evidence supporting new 
inferences with regard to friction 


By Walter Claypoole 


Research Associate in Mechanical Engineering, 
Columbia University, New York, N. Y. 


A survey of the literature of friction over the past 
50 years or so reveals that workers in this field have 
developed a vast and growing awareness of the com- 
plexity of the problem—in eckoneze the phenomena 
associated with a very thin lubricating film between rub- 
bing surfaces. 

One objective of this paper is to discuss, on a theo- 
retical basis, certain ret a ale aspects of the problem 
of close-contact friction. A second objective is to present 
experimental evidence in support of the inferences drawn. 

The term, ‘‘close-contact,’’ is used to describe a friction 
system in which two solid test specimens, separated only 
by a thin film of foreign material, are brought into con- 
tact with each other under pressure. The geometry of 
either or both of the contacting surfaces may be 
‘“‘rounded”’ or ‘‘flat.’" Their mechanical finish may vary 
from “‘rough’’ to “‘smooth."’ If the separating film is 
oil, its thickness may vary within relatively wide limits 
depending on the degree of surface finish. In any event, 
its maximum thickness must not be greater than the 
maximum height of opposed surface elevations. 

It is desirable at the outset to attempt a clarification 
of such terms as ‘‘clean’’ and smooth, since an under- 
standing of their real meaning will further an understand- 
ing of the basic mechanism of close-contact friction. 


Concept of a Clean Surface 


In the absolute sense a “‘clean surface’’ implies the 
complete absence of any material other than that of 
which the surface is the outer boundary. Such a concept 
would exclude automatically the presence of an adsorbed 
film of water or of gas derived from the atmosphere. 

Under selected conditions and by the use of special 
techniques it is possible to make a very close approach to 
absolute cleanness of surfaces. Examples follow: 

1 In an experiment! wires of platinum and platinum- 


1 ‘*The Nature of Static Friction,’ by W. Claypoole and D. B. Cook, 
Journal of The Franklin Institute, vol. 233, 1952, pp. 453-463. 

Contributed by the Research Committee on Lubrication, under the 
auspices of the Lubrication Activity of Taz American Society oF 
Mecuanicat Enoineers, and presented at the First Annual ASME- 
ASLE Lubrication Conference, Baltimore, Md., October 18-20, 1954. 
Condensed from Paper No. 54—LUB-6. 
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rhodium cold weld 


Platinum-platinum: 
complete fusion; magnification 1000 


Fig. 1 


rhodium were cleaned in a hot flame in the presence of a 
flux of acid potassium sulphate. When the wires were 
cold they were brought in contact under sufficient pres- 
sure to cause plastic deformation. A bulk-strength weld 
resulted. The weld was sectioned, polished, pon. cokranry 
Photographs at 1000-fold magnification indicated that 
molecular contact had been established across the inter- 
face. One such photograph is shown in Fig. 1. Loca- 
tion of interface is indicated by differing etch patterns. 

2 A hardened-steel rod having a circumferential nick 
to permit easy breaking was completely immersed in a 
dish of freshly distilled air-free mercury. When broken, 
the surfaces at the fracture were immediately wetted by 
the mercury, proving a state of absolute surface cleanness. 


All common metals exposed to air acquire a contam- 
inating film, usually an oxide, the result being that the 
short-range field of force resident on the surface of the 
native metal is now masked or neutralized. It is this 
sealing-off mechanism which is responsible for so many 
striking differences in the physical and chemical proper- 
ties of clean and contaminated surfaces. 


Concept of Surface Smoothness 


Surfaces of perfect figure and smoothness are, and must 
remain, geometrical abstractions. Molecular smooth- 
ness, however, is a practicable possibility and is exhibited 
in nature by the still clean surface of a liquid subject to 
the action of surface-tension forces. The ‘‘degree’’ of 
molecular smoothness of the surface of a liquid, however, 
may vary within wide limits, vapor pressure being the 
major factor concerned. For example, the vapor pres- 
sure of water at 20C is 17.5 mm Hg while that pt sah ed 
at the same temperature is 0.0012, a ratio of 14,500 to 1. 

The surface of the water may be regarded as in a state 
of violent molecular agitation which continues during 
the process of evaporation. On the other hand, the 
surface of the mercury is comparatively quiescent partly 
because the molecules have much less mobility but 
mainly because the rate of loss of surface molecules is 
so very small. In effect, the degree of smoothness of 
the surface may, without much error, be equated to the 
dimensions of the mercury molecule. 
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Fig. 2 Opposed surface elevations which are in close contact 


Surface Smoothness of a Material in the Solid State. 
When mercury passes from the liquid to the solid state 
(at the temperature —40 C) the influence of surface-ten- 
sion forces vanishes. The metal assumes a crystalline 
structure and the surface appears dull. This behavior is 
common to ajl metals. Glass, on the other hand, has an 
amorphous structure. The only significant difference 
between molten and solid glass is one of viscosity, and 
it might be expected that the surface of glass after solidi- 
fication would exhibit the same degree of smoothness as 
when molten. This, however, is not the case. There 
are definite indications of the presence of both large and 
small-amplitude surface rip les presumably generated 
while the viscosity of the pen: glass was rapidly rising 
to its very high final value. 

Surface-Finishing of Metals. No mechanical operation 
involving the removal or displacement of metal can result 
in the » tom of smoothness automatically attained 
through the agency of surface-tension forces. It is 
equally impossible to match the surface geometry asso- 
ciated with the natural process. Johansson precision gage 
blocks exhibit what is probably (with metals) the high- 
est attainable degree of dimensional accuracy and surface 
smoothness. In the case of blocks described as of AA 
quality the guaranteed dimensional deviation from a 
specified value is plus or minus 2 microinches per in. of 
length. Such small permissible deviations would not 
be possible unless the surfaces were very good with re- 
gard to flatness and smoothness. 

The expression ‘‘very good,’’ however, has little real 
meaning. It is certain that the processed surface of a 
gage block is covered with a multitude of tiny irregulari- 
ties. It is reported that when two such surfaces are 
wrung together a force, in tension, of some 400 psi is 
required to separate them. The most reasonable ex- 
planation of this strong adhesion is that the tops of a 
very great number of opposed elevations are brought so 
close together that short-range molecular forces interact. 
In effect, when one such surface is made to slide over the 
other, exceedingly tiny metallic junctions or welds 
are rapidly roe flr roken. The resistance to shear 
of each individual weld is very small but the aggregate 
shear strength as reflected in the value of sliding friction 
may be quite high. In use, the contacting surfaces of 

recision gage blocks are protected from damaging wear 
> a film of oil which need only be a few molecules in 
thickness. The dimensional accuracy of the blocks is 
not measurably affected by the presence of this film. 

Ordinary shop methods of finishing fail to produce 
surfaces exhibiting the characteristic behavior of pre- 
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cision blocks when wrung together. It is proposed to 
inquire into the basic mechanism responsible for this 
difference. This can be done most easily by setting up a 
practical model of a close-contact system constructed to 
specification, and to predicate its probable behavior 
under specified conditions. 

At the outset it is necessary to clarify the term “‘con- 
tact’’ by adopting definitions to cover two operating 
conditions: 


(a) A bearing contact is one which, under equilibrium 
conditions, assumes its proportionate share of the normal 
load. The sum of the separate bearing-contact loads is 
equal to the applied normal load. 

(6) A clean contact is one in which the native sub- 
strate material of opposed solid surfaces comes into 
molecular contact. The load at such a contact is in- 
— by virtue of the interaction of surface atomic 

elds. 


In what follows, the qualifying terms “‘clean,’’ ‘‘true,"’ 
“actual,’’ or “‘real’’ as applied to areas of contact be- 
tween opposed metal surfaces will be regarded as syn- 
onymous. 


Practical Model of Friction System 


Specification. Let the metal specimens be of heat- 
treated steel, ground, lapped, sak tated to the best 
possible finish. Let each surface be overlaid with a 
monolayer of oriented molecules. Let the normal 
load be constant. 

Apart from the terms of this specification the known 
facts concerning the mechanical and physical state of the 
specimens are: 


(a) Between the free surface and the true crystalline 
body of the metal there is a disorganized zone containing 
highly stressed metal distinctly amorphous in nature. 

(6) The immediate surface (Beilby layer) will be metal 
in the amorphous state. 

(c) The free surface will be a continuous tarnish film 
usually of oxide, possibly in an amorphous state. 
Miscellaneous contaminants also may be present. 


Topography of Surfaces. Departures from geometric 
flatness appear as surface waves of relatively large ampli- 
tude (pitch) and relatively small height above and below 
a geometric plane, while departures from geometric 
smoothness appear as a close pattern of tiny surface 
irregularities superimposed on the contours of the waves. 

Conditions of Approach. In Fig. 2 the vertical scale 
of which has been greatly exaggerated, M and N repre- 
sent the tops of two opposed elevations (waves) which 
have been Scentie together along the line of approach 
X-Y normal to the reference plane A-B. It is safe to 
assume that the waves on a polished surface are rounded 
in contour. This assumption has been adopted in the 
diagram. Also indicated is the presence of very small 
irregularities on the contours of the rounded elevations. 
There is a low probability that the elevations meet 
exactly ‘‘head on"’ which, in turn, implies a high _ 
bility that the planes of contact are randomly tilted with 
respect to the plane A-B. 

ven when the utmost care is taken in the operation of 
bringing the surfaces together, it is extremely unlikely 
that the line of approach will exactly coincide with the 
line X-Y. Further, because of the presence of irregulari- 
ties on the wave contours and because of the tilt of the 
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plane of contact, it is extremely likely that some degree of 
slip will occur at the moment of contact. 

The statements and deductions following are based on 
the reported experimental findings of the following: 

Bowden and Hughes (1939), Bowden and Tabor (1930), 
Bowden and Leben (1939), Finch, Quarrell, and Wilman 
(1935), Whitehead (1950), Parker and Hatch (1950), 
and Holm (1946). 

Analysis. Pressures developed when very small ir- 
regularities on opposed surfaces are brought together 
under load may reach values far exceeding the elastic 
limit, thus causing surface flow of the material of the ir- 
regularities. The immediate result is disruption of the 
protecting tarnish film which travels with the displaced 
metal. What is even more important, the bonded oil 
molecules also travel with the flowed metal and none 
of the bonded molecules in adjacent undisturbed areas 
can move in. There is thus a very strong tendency 
toward the exposure of clean metal, the result being that 
molecular forces come into action at the exposed spots 
thus providing the ultimate reason for the creation of 
static resistance to relative tangential movement of the 
opposed surfaces. 

In the model under consideration the process described 
for a single pair of opposed elevations is repeated at a 
great number of similar oppositions randomly distrib- 
uted over the whole area common to both surfaces. It 
must not be assumed, however, that the effects occurring 
at all of the many oppositions are identical either in kind 
orin magnitude. Deformation pressures may vary widely 
as determined by the dimensions of the irregulari- 
ties thus Causing variations in the areas of clean metal 
exposed and, as a consequence, variations in the values of 
the molecular forces coming into action. In any event 
the measured value of static resistance to relative tan- 
gential movement of the opposed surfaces is the sum of 
the resistances developed at the individual contacts. 

The question now arises as to the nature and order of 
magnitude of the resistances developed at the exposed 
areas. Let it be assumed, as is highly probable, that 
both the tarnish film and the film of oriented oil mole- 
cules originally present on both surfaces have been re- 
moved as a result of plastic flow at the contacting ir- 
regularities, thus permitting clean metal to come into 
molecular contact across the interface. The inevitable re- 
sult is that a fusion or weld will be formed. Relative 
tangential movement will shear the weld. The force re- 
quired is determined by the dimensions of the junction and 
the elastic constants of the metal. The strength in shear 
of an individual weld is very small but, since there are a 
large number of such tiny welds distributed over the com 
mon interface, the force required to shear them all (value 
of static friction) will be in the measurable range. The 
greater the total area of clean contact the greater will be 
the value of static friction. Two factors operate to in- 
crease the area of clean contact: 


(a) An increase in the normal load leading to more 
extensive plastic deformation and surface flow. 

(6) Improvement in surface flatness which tends to 
increase the number of contacts between opposed surface 
irregularities. 


Following the argument it would appear that the flat- 
ness factor is mainly responsible for ps difference in be- 
havior of precision gage blocks and contacting surfaces 
finished by ordinary shop methods. It is to be recog- 
nized that it is only at or near the tops of opposed 
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Fig. 3 View of Julius-type vibration-isolation suspension 


elevations that clean contacts can be established. A 
reduction of surface waviness tends toward an increase 
in the number of close contacts made between opposed 
surface irregularities. Each of these close contacts is 
potentially a clean contact; i.e., a focal point for the 
generation of molecular forces, and the formation of a 
minute weld. 

The Surface Film. 


Any discussion of frictional be- 
havior in a close-contact system such as the practical 
model set up must take into account the important role 
played by the surface tarnish film, usually oxide, and its 


overlay of oriented oil molecules. It is fortunate that a 
protecting film is present, as otherwise, contacting metal 
surfaces in engineering practice would weld together 
immediately after relative sliding under load was in- 
itiated. Further, this disaster would not be averted by 
the presence of an oil monolayer bonded to the contacting 
surfaces, since such a film has the same physical proper- 
ties and may be considered an integral part of the sub- 
strate. It is only when an oil film has a thickness of the 
order of 4 to 6 molecular layers (about '/2 microinch) that 
the constituent molecules have sufficient mobility to 
move onto suddenly exposed metal and thus afford some 
measure of insurance against the incidence of surface 
damage. 

Bowden and Tabor, Holm, and others have shown that 
an increase in the normal load, by virtue of plastic de- 
formation and surface flow, increases the area of clean 
contact and therefore the value of friction. It is evident 
that the presence of a surface film of oxide serves to set an 
upper limit to the ratio; actual/apparent area of contact. 
The tarnish film is a permanent feature in the interface. 
It may, under conditions of high rubbing load, be dis- 
lodged and even ground up into fine debris but it cannot 
be squeezed out. 
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In a previous paper? a sensitive friction tester was de- 
scribed. The normal load was 1 gram and the length of 
a rub track of a convex glass lens on a glass flat was of the 
order of a few thousandths of an inch. The instrument 
stood on a 40-lb cast-iron plate separated by a thick 
layer of absorbent cotton from a massive block of con- 
crete built on bedrock. Among the materials tested 
was pure ricinoleic acid. It had been reported that under 
favorable conditions of exceedingly smooth surfaces the 
measured value of the static coefficient was ‘‘vanishingly 
small.’ This vanishingly small value had been attrib- 
uted in part to the effects of mechanical disturbances. 
These may include a variety of superimposed elastic 
waves and rigid body movements at the contact point. 
The corresponding inertia forces may have relative 
components instantaneously additive to the applied 
tangential force and those instantaneously subtractive 
from the normal load, tending thus to initiate slip at 
lower apparent frictional coefficients. 

In an effort to reduce the effects of incoming vibration 
to the lowest attainable limit a Julius-type suspension 
for the friction tester was designed (Fig. 3). A sensitive 
optical device capable of indicating mechanical disturb- 
ances at the contact spot of a fraction of 1 micron now 
gave negative results. Friction tests made after the in- 
stallation of the vibration-isolation suspension now ex- 
hibited no abnormal behavior, thus confirming the view 
that “vanishingly low"’ static coefficients were referable 
to the disturbing effects of incoming vibrational energy. 

Forced Vibrations. Additional confirmation was af- 
forded by the use of a device by which forced vibrations 
were introduced into the system. This device embodied 
a disk driven at 100 rpm by a clock motor, and a 5-gram 
mass mounted on the disk with provision for varying 
its eccentricity from zero to 3 cm in steps of 0.5 cm. 


Fig. 4 is reproduced from a photographic record of a 
test made on ricinoleic acid before the installation of the 
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Fig. 4 Ricinoleic acid; graph from photo 
record before vibration isolation 
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Fig. 5 Ricinoleic acid; original 
photo record. Imposed vibration: 
5 grams at 3 cm eccentricity. 








***Further Developments in the Measurement of the Coefficient of 
Static Friction,’’ by H. D. Baker, W. Claypoole, and D. D. Fuller, 
Proceedings of the First National Congress of Applied Mechanics, 1952, 
pp. 23-29. 
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Julius suspension, and shows, after a slip of 125 microns, 
an apparently vanishing value of friction. 

Fig. 5 is an unretouched photographic record of a 
similar test on ricinoleic acid after the installation of the 
Julius suspension, with the vibrator in place and with 
the weight set at an eccentricity of 3cm. The introduc- 
tion of a forced vibration, even of relatively low in- 
tensity, results in a friction graph showing a striking 
similarity to that in Fig. 4. 
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Fig.6 Ricinoleic acid; original photo record. 
Weight eccentricity zero. 
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Fig. 7 Ricinoleic acid, effect of imposed 
vibration on static coefficient 


Fig. 6 is an unretouched photographic record of an 
exactly similar test made when the weight eccentricity 
was zero. The slip was very rapid and its trace may not 
show in the reproduction. 

Fig. 7. This is a graph showing the values found for 
the static coefficient of ricinoleic acid when the vibrator 
weight was set at '/»-cm increments of eccentricity from 
zero to3cm. The mean locus of the values is a smooth 
transition between two horizontal levels. 


Conclusion 


The fact that the graph in Fig. 7 is horizontal at the 
origin of the imposed inertia force suggests that extra- 
polation in the direction of lower intensities of mechani- 
cal disturbance than are maintained by the Julius suspen- 
sion used, to the ultimate zero of mechanical disturbance, 
would then actually be the static coefficient of friction 
The coefficient measured appears to be very nearly this 
static coefficient. 
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A Review of Developments mn 


Plastics Engineering. ... 1954-1955 


By Bryce Maxwell 


Princeton University Plastics Laboratory 
Princeton, N. J. 


Any attempt to review developments in plastics en- 
gineering over the past year must be limited to high 
lights. Only those developments which appear to be most 
important and indicative of future trends can be included. 

On several occasions during the past few years the 
statement has been made that developments in the 
plastics industry would not be in the form of new ma- 
terials but rather in the modification of the existin 
materials and engineering techniques of fabrication oa 
application. As is true of all generalizations there was 
some truth and some error in this opinion. There have 
been startling improvements in the older materials and 
important developments in the established methods of 
fabrication and application. But we also have had 
some new materials and new techniques of fabrication 
and certainly new applications. 


Development of the Industry 


In discussing the trends of the plastics industry as a 
whole it seems appropriate to start by reviewing the 
current production figures. In 1953 domestic production 
of plastics and resin materials (1)! was at the rate of 2776 
million pounds per year and sold at an average price of 
35 cents per lb. In 1954 this increased to 2827 million 
pounds selling at 34 cents per lb. During the first 6 
months of 1955, production was at the annual rate of 
3020 million pounds. An extrapolation of these figures 
could lead to a prediction of the production expected 
at some time in the future, but such a prediction perhaps 
can be better made by considering the trends and esti- 
mated markets of the future. Such factors as the changes 
in the age structure of our population and the increase 
in leisure time and home activities must be considered. 
After careful market analysis one estimate puts the 1960 
figure at approximately 6000 million pounds (2). 

An increase in the annual over-all production does not 
necessarily mean a general upward trend in all the 
various types of plastics. During the past 12 months 
phenolics and cellulose plastics have shown a somewhat 
decreasing rate of production. Polystyrene has remained 
fairly constant, while polyvinyl chloride, polyethylene 
and polyamides have shown a marked increase. It is 
anticipated that fluctuations in the demand for in- 
dividual types of polymers will continue, and that some 
of the trends mentioned will be reversed. 

1 Numbers in parentheses refer to Bibliography at end of paper. 

Contributed by the Rubber and Plastics Division and presented at the 
Diamond Jubilee Annual Meeting, Chicago, Ill., November 13-18, 
1955, of Taz American Society or MECHANICAL ENGINEERS. 
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At rate of expansion in plastics industry, 
six-billion pound market predicted by 1960 


Manufacturing Companies. The general growth of the 
industry has been accompanied by changes in the number 
and character of the companies in the field. New com- 
panies have been formed, older companies have merged, 
and several organizations have come into the plastics 
industry to diversify their interests. In some cases 
materials producers have started once again to produce 
finished fabricated articles and in a few cases materials 
fabricators have joined together to form companies to 
produce basic materials to have a positive source of supply. 

In the equipment-manufacturing field many of the 
older companies have been sold to larger organizations 
during the past 12 months. Some people regard this 
trend as desirable since the new organizations may have 
more funds to use for research. Others feel that the 
character of the industry is such that the equipment 
needed can best be produced by companies specializing 
only in plastics. 

Geographical Location of Plastics Industry. The geo- 
graphical location of the plastics industry within the 
United States also has undergone a change during this 

riod (3). Chemical production on the West Coast 
we increased 20 per cent with nearly every major manu- 
facturer having at least one plant in this area. The 
plastics-processing industry, Gamat centered around 
the East Coast and Midwest with a small amount in 
California has shown considerable growth in the South- 
east and Southwest. The general trend is toward a more 
even distribution of plastics facilities throughout the 
country. Part of this change has been brought about 
by setting up of so-called captive fabricating plants 
where a supplier of consumer goods processes his own 
plastics components rather than using the facilities of 
the custom molder. 

Foreign Developments. While these developments have 
been going on in this country great strides also have 
been made abroad. In Japan (4) national companies 
and foreign subsidiaries are producing at a rate of 180 
million pounds per year. Most of this production is in 
viny] polymers, cellulosics, phenolics, and urea molding 
compounds. German production increased 36 per cent 
in 1954, with a 50 per cent increase in material exported. 
A shortage of risk capital seems to be the only retarding 
factor. In South America, Argentina now produces 
phenolics and urea and plans have been approved to start 
production of polystyrene and polyethylene. 

Engineering Developments. On the engineering side 
developments have been most encouraging during the 
past year but this is only a start. Strides have been 
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made toward a better understanding of the fundamentals 
of plastics fabrication and some progress has been made 
in reversing the trend toward overdesign of plastic 
components resulting from lack of engineering data. 
In the sections following some of these developments are 
reviewed which lead to well-engineered designs and 
— and take full advantage of the unique desira- 
ble properties of plastics. 


New Materials 


Many new materials and new formulations of older 
materials were announced during the latter part of 1954 
and the first 9 months of 1955. Space permits the 
mention of only the outstanding developments. Among 
the materials that have been on the market for some time 
which achieved added importance because of modifications 
are epoxy resins, silicones, phenolics, and polystyrene. 

Epoxy Resins. Several new formulations of epoxy 
resins with desirable handling and curing characteristics 
have been developed. The developments in curing 
agents have made possible more applications of these 
materials in impregnation, surface coating, and ad- 
hesives. The good flow characteristics and dimensional 
stability permit precision castings. 

Silicones. The high heat-resistance characteristics of 
the silicones (5) have always made them of interest to 
the engineer. Recent steps toward improving the 
molding characteristics and better formulations of fillers 
have improved the applicability of these materials. 

The phenolics, at one time the backbone of the in- 
dustry, also have shown some development. Glass- 
filled materials with improved molding characteristics 
are now on the market. Formulations with better cure 
times have increased production cycles. 

Styrene Copolymers. Styrene copolymers, blends, and 
alloys have increased the number of materials available 
with tailor-made properties. Proper proportioning of 
acrylonitrile, etatinas, and styrene in the copolymer 
leads to a desired balance of properties (6). Expandable 
styrene molding compounds have brought about new 
applications. 

Ethylene-Glycol Film and Tape. The polyester formed 
from the condensation of ethylene glycol and tere- 

hthalic acid (7) has had a revolutionary impact on the 
film and tape fields. This product, although first an- 
nounced some time ago, came into its own during the 
past year. Exceptional toughness over a wide tempera- 
ture range combined with interesting decorative effects 
indicate many applications for this material. Of interest 
to the engineer are the desirable electrical properties of 
this material. Price reductions have been announced as 
a result of greater production. 

Nylon. The growing acceptance of nylon as a mechani- 
cal-engineering material (8) has led to increased applica- 
tion and new formulations. Gears, cams, pulleys, 
levers, and bearings are examples of mechanical com- 
ponents made from these materials. The caprolactam- 
type nylon is now manufactured in this country and has 
found wide acceptance. As the volume has grown, price 
reductions have appeared. 

Isocyanate Resins. The great interest in the poly- 
urethane (9) or isocyanate resins has centered around 
their use as foams, wire coating, paints, and adhesives. 
The foams may be made either extremely soft or very 
hard. One manufacturer estimates there is a market for 
100 million pounds annually of foamed polyurethanes. 
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Good adhesion, low thermal and acoustical transmission, 
and low density make this material desirable as a foamed- 
in-place filler for aircraft and sandwich-construction 


applications. The unusual recovery from deformation 
i = sim of this material make it useful in impact- 
absorbing applications. Encouraging more uses for 
this material has been a reduction in price of the di- 
isocyanate from $2.60 to $1.20 per Ib during the year. 

Ethylene Polymers. Perhaps the most interesting de- 
velopments in materials during the past year has been 
in ethylene polymers. Three developments coming 
almost simultaneously have caused rumor and specula- 
tion to run wild: (4) The appearance on the market of 
products made from irradiated polyethylene. (6) The 
announcement of large increases in the polyethylene 
production capacity of the country by both new and 
older producers of the material. (¢) The announcement 
of the so-called low-pressure polyethylenes to be pro- 
duced by two different methods. 

Controlled irradiation (10) has been used to produce 
essentially cross-linked polyethylene molded items and 
tapes. The rigidity is increased and the uppet-use 
temperature limit extended. The technological prob- 
lems of irradiating large quantities of varied-shape 
articles has been a stumbling block to this development 
but some producers believe this can be solved. Numerous 
finished products of this material have been exhibited. 
Tape for electrical uses of irradiated polyethylene standing 
continuous operation at 105 to 125 C has been produced. 

High-Pressure Polyethylene. The vast increases in the 
production capacity in the country for high-pressure 
polyethylene (11) has been one of the most important 
developments. Present capacity is estimated now at 
about 475 million pounds per year. It is expected that 
as announced new units come on line, capacity will in- 
crease to around 600 million by 1957. The statement is 
often heard that polyethylene will be the first billion- 
ogy plastic. The prediction that polyethylene would 

in tly May: 2d as Capacity increased has been tem- 
pered by the development of new markets and new ap- 
plications plus the delay in some cases of getting the 
new units into production of top-quality material. 

Low-Pressure Polyethylene. On top of this expansion in 
pooenenee of high-pressure polyethylene has come the 
ong-awaited announcement that facilities are under 
construction to produce low-pressure polyethylene by 
two different processes (12). This more rigid poly- 
ethylene exhibits a higher modulus, greater heat resist- 
ance, and lower permeability than the conventional 
material. Neither process requires high pressure for the 
polymerization. The resulting ig way described as be- 
ing more linear and more crystalline, has a higher density 
than the conventional material. It is generally felt that 
this new material will broaden the possible applications 
of plastics and make inroads into the present market of 
several materials besides conventional polyethylene. 

Questions still unanswered which cause very active 
speculation are: Do both processes give the same prod- 
uct? What is the potential market for these materials? 
Will the new materials be cheaper than high-pressure 
polyethylene? Is it possible to make this material by 
still other processes? 

Propylene and Styrene. Finally an important pee 
ment announced in the spring of 1955 deserves careful 
attention. By the use 5 new heterogeneous catalysts 
in a process similar to that used with low-pressure poly- 
pee 2h other highly crystalline polymers have been 
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oe: yoann (13). The isotactic polymers of propylene 
and styrene have received the most study to date but 
many others can be made. The higher-use temperatures 
of these materials make them of particular engineering 
interest. 


New Processes of Fabrication 


The developments in the methods of fabricating plas- 
tics have been toward better control, better engineering, 
and reduction of time in the fabricating cycle. 

Injection-molding quality and speed have been im- 
proved by several developments. The use of hot runners 
or runnerless molds, balanced gating, and careful control 
of pressure have lowered costs and increased production 
rates. Several automatic high-speed machines have 
come on the market. The accurate control of tempera- 
ture and cycle has led to marked improvement in quality. 

Extruder Performance Improved. Extruder performance 
has been improved by increased understanding of the 
correct engineering design of the screws and better 
temperature control. Increased production by this 
method also has resulted from better quality control of 
the raw materials. A larger proportion of extruding 
Capacity is now being used for the production of flat 
sheets and films. Several producers are vacuum-forming 
directly on the hot extruded sheets. 

Calendering continues to hold its own in the produc- 
tion of sheet material especially where continuous 
embossing is desired. Methods have been devised for 
continuous polishing of sheets and films (16). 

Vacuum-Molding. Vacuum-molding processes have 
become more popular with the availability of several 
well-engineered models of equipment on the market. 
The economics of vacuum-forming versus injection- 
molding has captured the interest of the engineer. 
Many isons including the number of items to be pro- 
duced as well as the size and shape must be considered. 
It must be concluded that each method has its advan- 
tages but it is often difficult to decide which one to use. 

Mold-Making. Interesting developments have taken 
place in the mold-making field. For short-run and 
medium-production jobs, phenolic and epoxy molds 
have been developed with good dimensional control and 
wear resistance with Joona are economy. In the field 
of metal molds, aluminum has found popularity for 
vacuum-forming together with many metal-plastic 
compositions. The production of electroformed molds 
has resulted in economies and great reproduction of 
detail. 


New Products 


Through new knowledge of the engineering of plastics 
new products have been Jotstanel Through better 
engineering, improvements have been made in older 
products. 

Developments in reinforced materials have led to many 
new structural applications. Sandwich materials made 
with aluminum or impregnated canvas or paper honey- 
combs have become more important as engineering 
materials in the transportation, packaging, and building 
fields. The high strength-to-weight ratio and the rela- 
tive ease with which they can be fabricated predict 
that these materials will be found in many future appli- 
cations. Doors and other prefabricated panels for the 
building trades are now on the market. Data for the 
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engineering design of these composite structures is being 
developed. 

Glass-Reinforced Products. In the glass-reinforced field 
several developments are worthy of mention. Molda- 
ble reinforced sheet which can stand fairly deep draws 
has simplified the fabrication of many items. Increased 
use of epoxy resins in new composite materials has 
improved aging properties. The use of fine flat-glass 
scales as reinforcing has been started and may lead to 
very interesting applications. 

Swimming pools constructed of reinforced-plastic 
sections have made deeper inroads on this market. 
Such developments are attractive from several viewpoints, 
particularly the reduction in labor at the site. 

Plastics Tools. From the engineering point of view, the 
progress made in plastics tools for the metal-forming 
industry is one of the most important events of the year. 
The economies brought about and the speed with which 
jigs and fixtures can be made have brought the impact of 
this new technology to all parts of the fabricating in- 
dustry. Polyester glass, epoxy, cast phenolics have all 
played a part in this development. Savings up to 50 
per cent in cost of dies have been reported. 

Plastic Pipe. Among the important engineering appli- 
cations of thermoplastics is their use in plastic pipe. 
The corrosion and chemical resistance of these materials 
have led to the development of a whole line of pipes and 
fittings. There is a current trend for the metal-pipe 
manufacturers to take advantage of these desirable 
properties by developing plastic-lined pipe. Experi- 
mental work is going on in the use of plastic Pipe in 
household plumbing and one town has an entire plastic 
water-su aa system. 

Decorative Plastics. Wall coverings and ceilings have 
become a large outlet for vinyls. Thin sheets with 
interesting colors and embossed or vacuum-formed 
patterns have found wide application in new construc- 
tion. The development of colenilenle styrene materials 
will give added emphasis to this field. Light-diffusing 
panels add still more uses in the home-building area. 
Suspended ceilings of corrugated thermoplastic sheets 
have found acceptance in office and industrial buildings. 

Automotive Applications. The automotive field con- 
tinues to find more application for plastics as engineering 
materials. Truck belies and convertible roofs have now 
been made of reinforced polymeric material. It is 
estimated that 56 million pounds of molding materials 
have gone into automobiles during the past year. 

Finally, one application of plastics which shows 
unusual creative-engineering thinking is worthy of 
mention. That is the use of tiny microballoons of 
phenolic floating on the surface of oil in storage tanks. 
This process is expected to eliminate 80-90 per cent of 
the evaporation. 


Education, Publication, and Professional Activities 


The need to increase and improve our knowledge of 
plastics engineering is self-evident. One bad mis- 
application of plastics and the whole industry suffers. 
Fs are to guard against misapplication we must learn 


more about the properties of plastics and develop engi- 


neering-design and application techniques. The prob- 

lems of the design and operation of plastics-fabricating 

equipment are just beginning to be studied using funda- 

mental engineering principles. The activity in the 
(Continued on page 540) 
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Professional Standards and 


Employment Conditions 


A Report of Engineers Joint Council 





Unlike the members of most learned profes- 
sions, the engineer usually is an employee rather 
than a private practitioner. Surveys indicate 
that about 80 per cent of professional engineers 
are in the employee classification, and this situa- 
tion sometimes creates special problems which 
are not inherent in the other professions. One 
such problem is how specifically to create and 
maintain an employment atmosphere consistent 
with high professional standards. Certain con- 
ditions of employment have had a profound 
influence on engineers and, among other factors, 
have caused a number of professional employee 
groups to turn to collective bargaining. There 
is a need, therefore, for the engineering pro- 
fession to state clearly the employment condi- 
tions that engineers expect as professional men. 
Employers should align their policies with 
respect to the engagement of professional-engi- 
neering personnel to meet these expectations. 
Mutual understanding between employers of 
engineers and the engineering profession is 


essential to the establishment of an environment 
which will encourage the individual engineer to 
achieve full professional stature. A_ special 
committee of Engineers Joint Council was 
charged with a study of this employment prob- 
lem and the preparation for Engineers Joint 
Council of “a means of education of and vertical 
communication to the membership of the con- 
Stituent societies (including students) concern- 
ing conditions surrounding unionization of 
professional personnel.” Another assignment 
of the special committee was the preparation of 
information for employers of engineers con- 
cerning employment practices, educational op- 
portunities, and general measures for pro- 
fessional development that influence the atti- 
tudes of engineers toward a true professional 
outlook. This study treats but one of the many 
problems confronting the profession. Engineers 
Joint Council will continue its study of the prob- 
lems related to the employed engineer. [The 
report, slightly condensed, follows.—Editor. | 





The Present Situation 


Tue expansion of engineering from its beginning in 
military and civil engineering a century ago to a multi- 
plicity of disciplines today has created a host of problems. 
Of major concern to the engineer is his relationship as a 
professional man with his employer. This relation- 
— is influenced largely by employment conditions 
inc 8 salaries, training programs, security policies, 
levels of responsibility, job classifications, cal heath. 
fication with management. 

Because the seal. responsibilities, and contributions 
of professional employees have not been recognized 
adequately, in some instances there has been a move- 
ment toward the unionization of engineering personnel. 
This has had an adverse effect on the professional con- 
= of many engineers, for a professional man must 
rely first on his own personal competence and integrity 
for recognition. In addition, confidential relationships 
which should exist between employers and professional 
engineers have been jeopardized. 

The fact that there has been a trend toward collective 
bargaining by engineers, in spite of widespread reluc- 
tance to participate in such action, indicates the exist- 
ence of unsatisfactory conditions. The engineering pro- 
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fession and management have a great stake in the solu- 
tion of the problem and the latter must accept its share 
of the ne cage for alleviating unfavorable employ- 
ment conditions. 


Causes of This Condition 


Reasons which have fostered collective bargaining 
among engineers have been studied and may be grouped 
as follows: 


Professional Treatment 

(a) A feeling among engineers that they were not 
identified with management, whether they were em- 
ployees in industry, private engineering firms, or public 
service. 

(6) Inadequate channels of communication between 
top management and nonsupervisory engineers. 

(c) Inadequate recognition of the engineer as a pro- 
fessional employee. 

(d) Assignment of engineers to subprofessional work. 

(e) Undue retention of engineers in specialized and 
narrowly compartmentalized assignments. 

(f) Lack of appropriate means for resolving indi- 
vidual problems. 
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Personal Treatment 


(4) Inadequate recognition and treatment of the 
engineer as an individual. 

(6) Lack of broad position classifications and appro- 
priate titles by which the engineer could measure his 
progress. 

(c) Inadequate or nonexistent plans for training and 
job rotation. 

(4) Inadequate understanding of promotional policies 
and belief that progress and promotions were not com- 
mensurate with ability and performance. 

(e) Feeling of insecurity of employment. 

(f) Management’s human relations knowledge and 
skills have not kept pace with the expanded utilization 
of engineers. 


Financial Treatment 


(4) Engineering salaries not commensurate with 
fundamental contribution. 

(4) Too small a differential between the pay of 
engineers and members of the skilled trades. 

(c) Salaries of experienced engineers not sufficiently 
increased, in comparison with present starting salaries. 

(d@) Wide variation in salaries paid to engineers 
doing comparable work in different organizations. 

(¢) Dissatisfaction with merit review systems and 
inadequate understanding of salary administration. 


Faced with these conditions, some engineers have 
resorted to unionization in the belief that corrective 
action could be effected only by pressures on management 
through collective bargaining. Even though they may 
have realized that professionalism requires freedom 
of action, these engineers appear to hay 20m willing to 
submerge this principle in their attempt to get more 
pay and better working conditions through union 
activity. 


Summary of Historical Background 


The accelerated development of mass-production 
techniques in this century stimulated a rapid rise in 
labor-union activities. Labor and management faced 
common problems of increasing complexity. In 1935 
the United States Congress enacted the National Labor 
Relations Act, better known as the Wagner Act, which 
ee to employees the right to organize and to 

argain collectively and protected labor unions against 
specified unfair labor practices on the part of manage- 
ment. At that time there was little realization on the 
of the professions of the potential impact of the 

agner Act on professional employees. However, the 
established labor unions soon took advantage of the 
situation and it was not long until many professional 
employees found themselves included, against their 
individual desires, in heterogeneous bargaining groups. 

Some engineering societies, particularly the American 
Society of Civil Engineers, undertook to chart a course 
of action designed to assist professional employees 
against inclusion in heterogeneous groups. At first, 
the effort met with but minor success. Later, Engineers 
Joint Council determined to present its views to Congress 
with the hope that the Wagner Act might be amended to 
provide recognition of the status of professional em- 
ployees and to enable them to act effectively on their 
own behalf. Pertinent clauses were included in the 
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Labor Management Act enacted by the Congress in 
1947—better known as the Taft-Hartley Act. 

Of interest to the engineering profession, this law 
specifically provides under Section 9 (b): 

‘The Board shall decide in each case whether, in order to assure to 
employees the fullest freedom in exercising the rights guaranteed by 
this Act, the unit appropriate for the purposes of collective om nT 
shall be the employer unit, craft unit, plant unit, or subdivision thereof; 
PROVIDED that the Board shall not ‘oe decide that any unit is appro- 
priate for such purposes if such unit includes both professional employees 
and employees who are not professional employees unless a majority 
of such professional employees vote for inclusion in such unit... .”” 


The term professional employee as included in the Act 
reads 

‘‘(a) Any employee engaged in work (i) predominantly intellectual 
and varied in character as opposed to routine mental, manual, mechani- 
cal, or physical work; (ii) involving the consistent exercise of dis- 
cretion and judgment in its performance; (iii) of such a character that 
the output soataeed or the result accomplished cannot be standardized 
in relation to a given period of time; (iv) requiring knowledge of an 
advanced type ina field of science or learning customarily acquired by a 
prolonged course of specialized intellectual instruction and study in an 
institution of higher learning or a hospital, as distinguished from a 
general academic education or from an apprenticeship or from training 
in the performance of routine mental, manual, or physical processes; 
or, (6) any employee who has (i) completed the courses of specialized 
intellectual instruction and study described in clause (iv) of mgr 
(a), and (ii) is performing related work under the supervision of a 
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professional person to qualify himself to become a professional employee 
as defined in paragraph (a).”’ 


Under the Taft-Hartley Act a group of professional 
employees in any place of ye er may decide by 
majority vote of their own numbers whether they want to 
form a unit of their own for collective-bargaining pur- 
poses, to join with some other bargaining group, or to 
refrain from collective bargaining entirely. 

It was hoped that the amended act would provide a 
satisfactory solution to the inclusion of engineers in 
heterogeneous unions. Professional employees could 
dissociate themselves from heterogeneous groups. It 
was not expected that employees of professional status 
ever would desire anything like a nation-wide bargaining 
union. It was hoped that labor unions would respect the 
statutory rights of professional employees. 

Those hopes today lack much of full realization. 

A number of bargaining groups of professional em- 
ployees have come into existence. Some appear to have 
functioned constructively; the same hardly can be said 
of others. Already there is a nation-wide union, self- 
designated as an engineering union, which aspires to 

ower. Although some professional employees have 
Goan able to disassociate themselves from heterogeneous 
groups, craft unions, particularly in the construction 
industry, are forcing more and more engineers into their 
ranks by bringing economic pressure upon employees, 
thus avoiding the election machinery of the Taft-Hartley 
Att. Clearly, many members of the engineering pro- 
fession and employers of engineers are not doing enough 
to insure enforcement of the letter and spirit of the law. 

The recent merging of the American Federation of 
Labor (AFL) and the Congress of Industrial Organiza- 
tions (CIO) brings into being a large and powerful labor 
organization among whose objectives are increased 
efforts toward unionization of office employees and 
technical personnel. That effort will have direct impact 
on professional engineers. 

To obtain reliable statistics regarding the current 
status and thinking of a cross section of the engineering 
profession, four constituent members of EJC, namely, 
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ASCE, ASME, AIEE, and SNAME, polled 117,917 of 
their members on specific questions concerning collective 
bargaining. Of those polled 66,938 or 57 per cent, 
responded. 

Returns showed that 48,082, or 72 per cent, of the 66,- 
938 respondents opposed collective bargaining for 
—— engineers, and that 44,168, or 66 per cent, 
elt that collective bargaining is incompatible with 
professional status. 

Further, the 66,938 responses showed that less than 
4 per cent were actually members of established collec- 
tive-bargaining groups; 27 per cent reported as not being 
opposed to collective bargaining; 20 per cent reported 
that they believed collective bargaining would be ad- 
vantageous to them; and finally, less than 1 per cent of 
the membership of three member societies (the fourth 
did not ask the question), would prefer to be represented 
by a craft labor union. 

These results present a challenge to the engineering 
profession and to engineering management. The think- 
ing of the remaining 43 per cent of the 117,917 members 
polled, who did not respond to the questionnaire, is still 
unknown, but, assuming that the sample was representa- 
tive, there would then be 30,300 members not opposed 
to collective bargaining for professional engineers. 

These results emphasize the situation confronting the 
— in spite of the protective clauses in the Taft- 

artley Act. 


Statement of the Problem and Suggested Solutions 


A summary of the foregoing might lead to two basic 
reasons for the present situation: 


1 Engineers have not always realized and understood 
the professional characteristics of their roles. 

2 Management has not always realized and accepted 
its obligations to engineers. 


If these are the causes, the problem then may be stated 
as how to get the engineer to appreciate the professional 
characteristics of his position and how to get manage- 
ment to realize and accept its obligations to its engineers. 

Immediately certain solutions present themselves, 
and these may be listed under five main headings: 


1 Point out to the engineer and re-emphasize to him 
that engineering is a saleeiion and that he therefore has 
certain definite responsibilities. 

2 Point out to management, through all feasible 
ways, that it has responsibilities to the engineering 
profession. 

3 Point out to professional societies the part which 
they should play in the advancement of their profession. 

4 Point out to engineering educators their responsi- 
bilities for developing professional concepts in their 
students. 

5 Point out to society the contribution of the engineer 
to its general welfare. 


Engineering—A Profession 


Engineering is the art and science by which the proper- 
ties of matter and energy are made useful to man in 
structures, machines, yor products. Accomplishment of 
these ends requires not only scientific training, but also 
creative imagination, judgment, and an appreciation 
of the economics involved. The work of the engineer is 
predominantly intellectual and varied. The dictionary 
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defines engineering as a mental activity rather than a 
manual skill. The engineer must exercise discretion 
and judgment, he must wish to serve, and his relation- 
ship with management must be one of confidence; in 
fact he is part of management. 

The engineer's code of ethics. requires that “‘he will 
have due regard for the safety of life and health of the 
public and employees who may be affected by the work 
for which he is responsible’’ and that “‘he will act in 
professional matters for each client or employer as a 
faithful agent or truste~."’ 

Since clients and en_ployers usually do not have the 
technical knowledge necessary to judge technical work, 
the engineer is bound to place their protection above his 
personal convenience or his immediate personal gain. 

The work of a truly professional engineer is so far 
from a routine odors attern that only he can pro- 
vide the initiative, the Sean wg and judgment to 
achieve the successful accomplishment of his particular 
tasks. Because he alone knows with what comprehen- 
sion, ability, and likelihood of success he approaches his 
assignment, the professional must accept individual 
responsibility or else advise his client or employer that 
other help is needed. 

Professional attitude involves the following five basic 
concepts: 

1 A social consciousness, a desire to contribute to 
rather that simply to benefit from civilization; a resolve 
to place the public welfare above other considerations. 

2 The acquisition of special skills on a high in- 
tellectual plane, generallly evaluated by means of self- 
imposed standards of excellence. 

3 A sense of trusteeship—personal responsibility to 
protect the client's or employer's interest. 

4 Individual initiative and acceptance of individual 
responsibility, both of the highest order. 

5 A right to expect and to receive adequate financial 
recognition. 

Prestige, however, is something that must be won. 
It cannot be bought or automatically accorded through 
affiliation with an organization. It is something that 
one can command but never demand. In the final analysis, 
an engineer achieves professional standing only to the 
extent that he accepts his responsibility to himself, to 
his client or employer, and to society. 

Attainment of a degree in engineering from an in- 
stitution of recognized standing implies that the gradu- 
ate has mastered a certain curriculum and that he has 
the ability to understand, to assimilate, and to apply the 
knowledge that qualifies him to become a member of 
the engineering profession. 


Employee's Responsibility 


‘‘As an engineer, I will participate in none but honest 
enterprise. To him that has engaged my services, as 
employer or client, I will give the utmost of perform- 
ance and fidelity.’ (Faith of the Engineer) 


The engineering employee is bound by the same 
ethical and moral principles that apply to a member of 
any other learned profession. The responsibilities of an 
engineering employee are many. He is obliged to per- 
form the professional assignments entrusted to him to the 
best of his knowledge and ability. He should give 
needed professional counsel in his special field and render 
loyal service. He should respect the economic problems 
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of his employer. He should be thorough, expeditious, 
original, and accurate in the execution of his duties and 
assignments. He should have a rational attitude toward 
his work and fulfill each task with a minimum of super- 
vision. At all times he should strive to improve the 
quality and increase the quantity of his output. 

Education is important to the engineer and he should 
foster its continuance for those who are subordinate to 
him. He should strive to recognize and to utilize 
the diverse capacities of all fellow employees. He 
should strive i good planning and clear concise 
reports. He should be friendly and maintain a good 
appearance. He should develop the ability to be a good 
listener as well as to express his thoughts effectively. 

Any employee who is unwilling to assume responsi- 
bilities beyond those accompanying his present job has 
little right to be critical about lack of advancement. 
If he feels that he is not getting earned recognition, it 
well may be that critical self-appraisal is in order. One 
cannot just wish himself up the ladder or depend on 
someone else to push or pull him along the way to suc- 
cess. The fact that a man has acquired a bachelor’s 
degree in engineering does not, of itself, entitle him to 
any lasting professional recognition. It remains for 
each individual to prove by his own ability, integrity, 
and conscientious application to duty that he deserves 
recognition. 


Management's Responsibilities 


Surveys show that more than 40 per cent of manage- 
ment were trained as engineers. It seems illogical, 
therefore, that often there is inadequate communication 
between management and engineers with consequent 
lack of understanding on the part of management of the 
reasons for dissatisfaction among professional employees. 

Management must recognize the inherent professional 
character of engineering work. It should be a policy 
of management to use its professional employees to the 
maximum of their capabilities. Except during the 
training period the engineer should not be assigned to 
tasks which do not require his technical training and 
he should be accorded individual and professional status 
commensurate with the quality of his contribution. 

There must be opportunity for a continuation of 
education. It is important that professional employees 
be given opportunities to participate in activities of 
scientific and technical societies. It is important that 
they receive credit for their contributions to the advance- 
ment of technical knowledge or the profession as a 
whole. 

There must be adequate communication between 
management and the professional employee. There 
should be organized orientation and training programs 
for new employees. Engineers need to understand the 
basic policies of their employer. They need to know 
their responsibilities and their opportunities for advance- 
ment. Adequate management-employee communica- 
tions require a day-to-day relationship supplemented by 
periodic performance reviews, and other appropriate 
techniques. 

Salaries must be established which will recognize the 
contribution of the professional employees as related to 
that of other groups. Salary differentials between 
various levels of technical experience have been sub- 
stantially narrowed during recent years. Engineers 
who, after a period of satisfactory employment, find 
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Engineers Joint Council recommends that 


1 Management utilize the services of engineers 
more effectively and thereby afford them op- 
portunity for advancement and economic im- 
provement. 

2 Management recognize its responsibility to 
make engineers feel that they are a part of 
management. 

3 Management survey areas of communication, 
recognition, and salaries and, where found want- 
ing, correct to conform with standards of pro- 
fessional practice. 

4 The engineer take inventory of his services 
and his actions to make sure that he has a pro- 
fessional attitude toward his work. 

5 Engineering societies establish and employ 
appropriate means to maintain high standards 
of ethical conduct for professional achieve- 
ment. 

6 Engineering societies encourage the pro- 
fessional development of their members and pro- 
mote proper recognition of the profession. 


7 Engineering educators emphasize the char- 
acteristics of the profession. 





their salaries are only slightly higher than those of the 
recent graduate and possibly lower than those of a skilled 
craftsman are not working in a favorable atmosphere. 

Management must minimize the fear of job insecurity 
by adopting feasible means for stabilizing the employ- 
ment of professional personnel and suitable termination 
policies. Since many engineers become managers, there 
is a need to insure that they are employed and developed 
in an atmosphere which will fit them for their future 
responsibilities. Executive talents must be a 
by experience and training in those phases which lead to 
managerial responsibilities. 


Engineering Societies’ Responsibilities 


The engineering societies must take the lead in the 
advancement of the profession. Among the basic 
responsibilities of the engineering societies are the 
establishment of standards of ethical conduct, rigid 
requirements for admission to membership, accreditation 
of educational institutions which grant engineering 
degrees, and awards and prizes in recognition of worthy 
contributions to the advancement of the profession. 

Current efforts of national committees to encourage 
professional development of engineering-society members 
and to promote recognition by the public of the pro- 
fecehamek character of the engineers’ work should be 
expanded. An objective evaluation of the problem 
should be continued, followed by specific recommenda- 
tions for the good of the profession. Engineering 
societies should adopt official statements for membership 
information with respect to collective bargaining to the 
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extent permitted by their charters and constitutions. 
They should acquaint their memberships with those 
provisions of the Taft-Hartley Act which have a special 
significance to professional engineers. Constructive 
programs for encouraging professional consciousness on 
the part of engineers both before and after graduation 
should be sponsored. Therefore, the engineering socie- 
ties and Engineers Joint Couzcil should inform manage- 
ment as to the standards that will contribute to full 
professional achievement. 

The engineering societies should provide guidance 
and assistance to educational institutions confronted with 
any problem which is detrimental to the achievement 
of full professional training of students. 


Engineering Education's Responsibilities 


eres colleges have a primary responsibility 
for developing professional concepts in engineering 
students. Professional concepts should be po 
through their application to the solution of engineering 
problems in the technical courses, lectures, association 
with students, and by good example. 

Opportunities for engineering educators to become 
better acquainted with the total environment in which 
engineers work should be expanded through temporary 
employment in nonacademic fields and the utilization of 
employers with “‘professional vision’’ in the classrooms 
and student seminars. Such activities enable students to 
appraise their status more realistically upon graduation. 


Conclusions and Recommendations 


There are obligations and responsibilities resting on 
both employer and employee. Each, of course, has 
responsibility to advance his own welfare. Beyond 
that, and yet a part of it, each has responsibility 
to the other and to society. Grave responsibilities 
for inculcating and developing scelinaiedl “aniadlene 
ness in young members of the — rest upon 
the educational institutions and professional socic- 
ties. Various phases of such responsibilities have been 
stressed in the several sections of this report. 

Without a sound technical foundation no man can 
become a competent —— But more than technical 
competence is demanded of one who expects to be recog- 
nized as a professional person. One must understand 
and observe appropriate ethical standards and it is 
important to cultivate proper understanding of such 
standards. 

The ECPD program ‘The First Five Years of Pro- 
fessional Development’ is an excellent step in the right 
direction. Here is opportunity for the engineering 
societies, the colleges, industrial management, and 
civic institutions to work together to aid young gradu- 
ates in continuing their education and in adjusting 
themselvesto conditions to be met in the practice of 
their profession. 

The present —_— has been prepared with full vealiza- 
tion that the subject refers chiefly to one phase of pro- 
fessional life. An attempt has Sein made to identify 
factors that have significant bearing on the specific 
problem under vendieintion. Concerted efforts by all 
concerned with advancement of the profession are re- 
quired if satisfactory solution is to be found. It is 
believed that if the recommendations submitted are 
followed by those to whom they are directed, substantial 
improvement in the standing of the profession will 
result. 
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Review of Developments in Plastics 
Engineering, 1954-1955 


(Continued from page 535) 


chemistry and physics of polymers has brought out many 
fundamental principles on which the engineering of 
plastics should be based. It is our job today to put 
these principles into our engineering. 

Toward this end we must increase our plastics educa- 
tion, publication, and professional activities. In the 
field of education, Princeton University has presented 
a graduate program in Plastic Engineering for the past 
10 years. During the past year Lowell Technological 
Institute and the Newark College of Engineering have 
initiated plastics-engineering courses at the under- 
graduate level. The industry needs many more men 
with this training than these schools can graduate and 
must promote similar programs in other schools. 

Publications dealing with the engineering of plastics 
have been increased this year by the addition of Plastics 
Technology, a magazine of applied engineering. The 
number of pages on polymers in the scientific journals 
indicates the growing importance of these materials. 

In order to assist in the dissemination of engineerin 
knowledge and to develop an improved technology, bot 
Germany and Holland have set up national plastics 
institutes to carry on research and provide assistance to 
the industry. It has been suggested several times during 
the past year (17) that this country should have a similar 
organization. 

The primary objective of such an institute should be 
the accumulation and dissemination of engineering data 
on all plastic materials. Surely such an information 
agency is necessary in view of the growth in number of 
materials and engineering of processing methods but 
whether or not this development should come in the 
form of a national plastics institute or from greater 
activity in the plastics-engineering societies and divi- 
sions deserves serious thought. 
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Lowering outer-cover ring for world’s largest pump-turbine 
unit at Hiwassee Dam into turbine pit 


Reversible Pump-Turbine Unit 


Tue world’s largest reversible pump-turbine unit, de- 
signed and built by Allis-Chalmers Manufacturing Com- 
pany for TVA’s Hiwassee Dam in southwestern North 
Carolina, is the heart of a unique plan for storing large 
blocks of power. This is the first installation in the 
western hemisphere of a reversible pump-turbine for the 
initial purpose of helping to level system load curves. 
See frontispiece, page 504 in this issue. 

Electrically, this dual-purpose machine is rated 
70,000 kva as a hydraulic turbine-generator and 102,000 
hp as a pump-driving motor—the world’s largest by 
more than 20,000 hp. Hydraulically, it is designed to 
generate 80,000 hp under 190-ft head—to pump 3900 cfs 
against 205-ft head. Rotation is clockwise for generat- 
ing, counterclockwise for pumping. 

In pumped-storage systems the reversible pump-tur- 
bine unit, developed by Allis-Chalmers, can generate 
electric power to help meet peak day-time demands, 
drawing on water stored for that purpose. In off- ak 
night-time or week-end hours, the supply of available 
electric power exceeds the normal demand. The ma- 
chine can then be motorized to pump water back into the 
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Exciter rotor about to be lowered through an exciter bridge for 
attaching to the rotor of the motor-generator 


storage reservoir. It is, in effect, the means by which 
surplus electrical energy can be converted to water 
power, stored, and reconverted when needed to fill elec- 
tric-power requirements. With the large reversible 
pump-turbine units, approximately 3 kw can be gen- 
erated for every 4 kw used for pumping. The Hiwassee 
unit will assure maximum plant capacity during seasonal 
peak-load periods when water level is normally low. 

In addition to being the world’s largest pump-turbine, 
its 266-in. Francis-type runner is larger in diameter 
than any other. The electrical component, rated 
102,000 hp as a motor, has noequal. If the full pumping 
capability of the unit were utilized over a 24-hr period at 
lower than rated head, it would lift more than three-and- 
a-quarter-billion gallons of water—three times the 
average daily requirement of New York City. 

Although it is a relatively new concept, components 
of the reversible pump-turbine are little different from 
those already incorporated in many vertical hydroelectric 
machines. The pivoted shoe-type thrust bearing, for 
example, is inherently suited for reversible operation. 
That for the Hiwassee machine supports a total of 
1,365,000 Ib. 

To reduce breakaway torque in start-up, both for 


541 

















Over-all view of Hiwassee Dam. 


Pump-turbine partially 
assembled with tarpaulin for protection is at right. 


motoring and generating, thrust bearings for reversible 
units are fitted for high-pressure lubrication. The high- 
pressure system operates in the starting cycle, establish- 
ing a film of oil between thrust bearing surfaces so effec- 
tively that one man can readily start the Hiwassee ma- 
chine rotating by pushing against an arm of the rotor 
spider. This system is in use on very large hydro-gen- 
erator installations, as well. 

The pump-turbine runner is similar to the Francis-type 
turbine runner in design, but is modified for high effi- 
ciency as pump and turbine. Hydraulic control of the 
Hiwassee unit is by means of movable wicket gates. 

Variations between the unit's electrical characteristics 
and those of a typical hydraulic turbine-generator are 
chiefly due to its Jual purpose as generator and motor. 
Ratings are 102,000 hp, 95 per cent power factor, 80 C 
rise, 13,500 volts, 135.9 rpm as a motor; 59,500/68,425 
kw, 70,000/80,500 kva, 60/80 C rise, 85 per cent power 
factor, 105.9 rpm as a generator. 

A ring of 20 adjustable wicket gates controls the flow 
of water to the unit’s impeller runner for power gen- 
eration, and likewise regulates the flow of pumped 
water for greatest efficiency. When starting as a pump, 
the wicket gates are closed and a compressed air blow- 
down system dewaters the runner. This reduces motor- 
starting torque requirements and eliminates system dis- 
turbances. Reduced voltage starting limits current in- 
rush below normal load. The motor is then started and 
brought up to speed. Release of air pressure allows the 
water level to rise in the impeller, the wicket gates 
slowly open to the proper setting, and water flows up the 
penstock into the storage reservoir. Much the same se- 
quence, in reverse, is followed at the end of the pumping 
cycle. For power generation, the unit is started in the 
same manner as a conventional hydraulic-turbine unit. 
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Liquid-Metal Pump 


Tue atomic equipment department of Westinghouse 
Electric Corporation has developed a new hermetically- 
sealed mechanical liquid-metal pump. Designed to cir- 
culate liquid sodium and sodium potassium alloy, it can 
be applied in nuclear power plants, chemical process 
lines, and for other applications requiring high-tempera- 
ture heat-transfer mediums. It is available in capaci- 
ties up to 5000 gpm for fluid temperatures as high as 
1600 F. 

There are no external shaft seals in these pumps, and 
suction and discharge nozzles are designed to be welded 
into the pipe line. Although the pumped fluid is al- 
lowed to fill the motor cavity, it is pon os from the 
rotor and the stator windings by sealing jackets in the 
magnetic gap. 

All surfaces in contact with pumped fluid are made of 
corrosion-resistant alloys—austenitic stainless steel and 
Inconel. 

An external supply of coolant is the only auxiliary re- 
quirement. Double walls are provided between the 
coolant and the sodium at all points of the integral heat 
exchanger. 

The bearings, lubricated by the pumped fluid, are made 
of sintered carbides to withstand the corrosive effect of 
sodium. Good lubrication is assured by keeping the 
temperature of the sodium, in the region of the bearings, 
between 275 F and 400 F regardless of the temperature of 
the pumped fluid. 

To provide for thermal expansion, a unique ‘‘thermal- 
flex’" mounting system has been applied to the radial 





New high-temperature mechanical liquid-metal pump has high 
efficiency and is comparatively small in both size and weight 
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Hydraulic pipeline dredge de- 
signed for operation on jobs 
requiring maneuverability and 
small size 
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bearings. Supported from the mid-points of a series of 
leaf springs, the bearings are self-aligning. 

A new regenerative-type cold trap is used that reduces 
to below 0.001 per cent the sodium-oxide particles that 
pass through the motor and bearings. The trap also 
serves as a heat exchanger for the removal of the motor’s 
electrical losses. 

Conduction of heat from the pump to motor end is re- 
duced by an air-cavity-type thermal barrier. Stator 
windings are protected from the heat in the magnetic 
gap by a double wire-mesh thermal barrier between the 
stator can and stator laminations. 


Hydraulic Pipeline Dredge 


A HYDRAULIC pipeline dredge, featuring the ability to 
work where other floating dredges cannot, has recently 
been developed by the Ellicott Machine Corporation, 
Baltimore, Md. 

Designed for digging and maintaining narrow canals, 
channels, and irrigation ditches, or for any dredging job 
where maneuverability and small size are essential, the 
dredge comes in 6, 8, 10, and 12-in. sizes. The smallest 
model, whose reinforced stress-resistant steel hull is 28 
ft long, 11 ft wide, and 3 ft deep, can work in close 
quarters only slightly wider than its own width, as can 
the dredges of the increased sizes. All of these machines 
dig their own flotation and low superstructure permits 
passing into areas formerly inaccessible to hydraulic 
dredges. 

A feature of these canal ‘‘Dragon’’ dredges is their 
complete hydraulic control for all operations from a 
single control panel, necessitating the services of a one- 
man crew. The hydraulic circuit is made up of one dual 
hydraulic pump, five fluid motors, and nine hydraulic 
cylinders. A diesel engine supplies prime power to the 
dredging pump and for the hydraulic pump, which pro- 
vides a system pressure of 2000 psi maximum. The 
machines have horsepowers varying in degrees from 60 
to 200, depending on their size. 

Characterized as a swinging-ladder-type dredge, the 
ladder assembly is attached in such a manner that, in ad- 
dition to vertical movement, it also swings laterally. 
This new feature eliminates the great width needed for 
the entire dredge to swing in making the arc of a cut and 
permits the canal Dragon's hull to remain stationary. 
Positive control of the ladder movement insures an ac- 
curate cross section and smooth canal contour. 


June, 1956 


s yi / ¥ ‘79 
wt ov Me Be . - 
5 me * ‘ 
Sid 
> & 





Another unusual design characteristic is the equip- 
ping of the dredge with four spuds instead of the usual 


two. With an arrangement of two forward-walking 
spuds on the bow, one at the stern and one at the star- 
board side to assist in moving around the curves, the 
dredges have greatly increased stability and maneu- 
verability, raising appreciably their working value in 
confined areas. 

A completely self-contained unit, the canal Dragon 
needs no auxiliary motive equipment or assistance from 
the land near the waterway where it is working. En- 
gineered to give high power in a small hull, the 6-in. 
canal dredge can dig 30 to 60 cu yd per hr, depending on 
the type of material being moved. It can transport this 
material at the side of the channel or up to 200 ft away. 
The larger-size canal dredges have corresponding larger 
work capacities. 

The dredge is equipped with a suspended discharge 
pipe, which allows material to be placed behind a berm 
at the side of the canal without additional pipeline. 
Elevated 13 ft above the water line, the reach of the pipe 
from the side of the dredge is 25 ft. The discharge pipe 
can also function as a rudder. By placing the intake 
pipe in the water, the pump can eject the water with 
sufficient force to move the machine and with the dis- 
charge pipe operating on a swivel, the dredge becomes 
self-propelled and guided. 


Induction-Motor Factory 


A new factory for manufacture of induction motors 
was unveiled recently in Schenectady, N. Y., by Gen- 
eral Electric Company's Medium Induction Motor De- 
partment. 

Built at a cost of approximately $7 million, the new 
facility was designed to meet the rapidly expanding 
motor market which is expected to increase at least 75 
per cent, industrywide, by 1965. 

Actually three plants under one roof, the new motor 
plant has made possible a three 8-hour-shift production 
cycle on standard models of the 71/2 to 30-hp motors in 
the Tri-Clad 55 line. Formerly it took two weeks to 
produce these motors. 

Standard models are manufactured in a straight-line 
flow on left and right assembly lines, with special motors 
produced in a middle line which draws standard com- 
ponents from the other two. 

The new manufacturing processes have reduced to two 
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Hundreds of pounds of rotor and stator punchings are an- 
nealed here every hour with only one pass through this 
furnace 


664 


This “blanking” punch press operates on a fully automatic 
cycle. Punchings produced from rolls of sheet steel are moved 
on for further punching via under-floor conveyers. Metal floor 
boards are removed to show operation. 


the number of major hand operations involved. How- 
ever, despite the reduction in hand operations, the new 
plant employs more personnel than ever before. This 
was sesteened to the Department's ability to keep up 
with a rapidly expanding induction-motor market. 

The principal hand operations still in use on the two 
standard lines involve stator winding and a portion of 
final motor assembly. All other operations are per- 
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End shields are machined at multiple stations. New tooling 
and equipment helps assure better alignment of bearings for 
longer life. 


formed on machines which function automatically— 
most in a series of progressive machining. 

Designed from a ‘‘building-block’’ approach, the fac- 
tory produces more than 100 standard models, plus a 
wide variety of special motors. 

Motor parts progress toward final assembly and test- 
ing along roller-type conveyers, with an overhead sus- 
pension system employed as needed for the handling of 
materials and for such operations as moving the wound 
stators through an automatic dip-and-bake processing. 

A feature of the standard lines is an array of auto- 
matically operated punch presses stationed at the begin- 
ning of both production lines. 

The punching operations are fully automatic—includ- 
ing rath of the sheet steel into the presses, movement of 
the punchings from blanking to indexing presses via 
magnetized conveyer belts, and removal of metal waste. 

Metal scrap from the punchings is collected under the 
floor in an automatic operation conveying it to a chute 
which shakes the scrap into a large bucket. The cycle 
is concluded as the bucket fills to a preset load, when it 
automatically lifts to a position where the scrap ts 
dumped into a collection truck outside the building. 
The bucket then returns again to its original position at 
the end of the chute. Shaking operation at pre chute 
starts and stops at set intervals as part of the cycle. 

All machining operations on 250-size frames are per- 
formed at a single machine where the feet are milled, 
footholes and conduit-box holes drilled, shaft hole bored 
and rough-finished, and holes bored and tapped for the 
end-shield bolts—all in a progressive series of auto- 
matically controlled operations. Each was previously 
a separate operation performed at four different ma- 
chines. 

In another fully automatic operation, wound stators 
are passed through three ovens in a dip-and-bake proc- 
essing on a preset cycle of about six hours. They are 
progressively preheated, dipped into varnish, baked, 
given paint dip, baked again, and finally given silicone 
dip. Hand operations are limited to loading and un- 
loading. 

All motors are tested automatically on a circular plat- 
form at the end of each standard line. Designed to 
handle six motors at a time, the platform is rotated to 
perform tests on a total three-minute cycle for such fac- 
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All motors receive running, sound, and electrical characteris- 
tics tests automatically on rotating tables at end of each stand- 
ard line 


tors as vibration, noise, electrical resistance, high-volt- 
age reaction. 

A previous production-line test for turn-to-turn failure, 
unbalanced resistance, and high voltage is given at the 
point where the wound stators are prepared for the dip- 
and-bake processing. At regular intervals fully as- 
sembled motors are selected for additional testing. 
Along both standard lines and the special line all op- 
erators check their own work as it progresses toward 
final assembly. ‘‘Floating inspectors’’ also check the 
work at various stations. 

As they leave the final test platform the motors are 
crated and raised by an automatic lift into a giant slotted 
storage bank. 

Accommodating more than 1000 boxed motors at one 
time, the bank receives the motors at one end—placed 
into slots according to size and model—and by means of 
sloped roller conveyers allows each box to move forward 
as the boxes ahead are removed. 

On the normal production schedule, each of the more 
than 100 snide models is manufactured every two 
weeks. However, the flexibility in the new layout per- 
mits change of the schedule at any time to meet a particu- 
lar market demand. 


450,000-Kw Steam Turbine-Generators 


Two 450,000-kw coal-burning steam-electric generat- 
ing units—the largest ever undertaken in the history of 
the electric-power industry—will be built on the Ameri- 
can Gas and Electric System, it was announced by 
Philip Sporn, Hon. Mem. ASME, president of AGE. 
Each will cost an estimated $55,000,000. 

Mr. Sporn said that the units will attain a higher level 
of efficiency in the production of electric power than has 
ever been achieved before. They will combine a great 
many outstanding features, including a large number of 
record-making specifications or performances, and are 
the result of several years’ work in research and develop- 
ment carried out by the three organizations involved. 

The turbine-generators for the units will be built by 
the General Electric Company and the boilers by The 
Babcock & Wilcox Company. 

Each of the 450,000-kw units will be 73 per cent larger 
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than any single power unit operating today anywhere in 
the world; capable of supplying all the residential elec- 
tric requirements of a city with a population of 4,000,000; 
consume 1,300,000 tons of coal a year; and utilize 
3,000,000 Ib of steam per hr at the above-critical pressure 
of 3500 psi. 

The units will be installed on the power systems of 
two of the three largest companies in the AGE System: 
Appalachian Electric Power Company, Ohio Power Com- 
pany, and Indiana & Michigan ElectricCompany. Stud- 
ies of site and fuel considerations, however, will not be 
finalized for several months, at which time the exact lo- 
cations will be announced. 

Each unit will consume over 150 tons of coal per hr 
for every one of the 8000 hr a year it is expected to op- 
erate. The fuel will be either pulverized or finely 
crushed. 

Each boiler will be of outdoor design, as high as a 23- 
story building, and will exhaust to an individual poured- 
concrete stack approximately 500 ft above ground level. 

The boiler operating pressure of 3500 psi will be well 
above the critical pressure of steam, 3206 psi. The 
boiler will be of the ‘‘once-through’’ type: Water en- 
tering at one end will absorb heat and in a single passage 
will come out as steam at a temperature of 1050 F. 

The turbines will be of the cross-compound type, the 
high-pressure element operating at 3600 rpm and the 
low-pressure element at 1800 rpm. 

The 3600-rpm generators will be liquid and hydrogen- 
cooled—the stationary part or stator (armature) being 
cooled by oil circulating through its hollow high-voltage 
windings and the rotor (field) being cooled by hydrogen. 

The steam cycle will use double reheat: Steam from 
the boiler, after its passage through a portion of the tur- 
bine, will return to the boiler to have its temperature, 
which has been lowered by its previous expansion, 
raised again; it will then return to the turbine where it 
will expand further and be returned to the boiler again to 
have its temperature raised once more. On its second re- 
turn to the turbine it will complete its expansion and 
will then be condensed and returned as water to start the 
cycle of conversion to steam and generation of power 
over again. The two reheat temperatures, like the in- 
itial steam temperature, will be 1050 F. Double reheat, 
coupled with the units’ size and their supercritical pres- 
sure, will give them an expected new standard for ther- 
mal efficiency in commercially installed generating units 
—close to 41 per cent. By np Boner y the best record 
for a steam plant in 1955 was a thermal efficiency of 37.5 
per cent established by Kyger Creek Plant of the Ohio 
Valley Electric Corporation. 


Automatic Assembly Machine 


A MULTIPURPOSE automatic assembly machine called 
Multra is turning out between 15,000 and 20,000 mer- 
cury batteries per 8-hr shift on a regular production 
basis for P. R. Mallory & Company, Inc., North Tarry- 
town, N. Y., it was revealed recently. By changing 
tools—a simple matter of a few hours—other products 
may be assembled on the same machine. 

Designed and built by the Multra Corporation, a sub- 
sidiary of Barnes Engineering Company, Stamford, 
Conn., the machine automatically performs all of the 
battery assembly operations that normally require a 
human operator. The machine feeds, sorts, sizes, 
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Basic Multra automatic assembly machine can be tooled up to 
assemble a wide variety of products 





The 
parts are automatically sized, oriented, and fed into the battery 


A feeding station of the automatic assembly machine. 


subassembly. Defective parts are rejected. 


forms, orients, and inspects five different battery parts. 
These parts include such varied forms and materials as 
metal cylinders and caps, felt absorbent, neoprene grom- 
mets, pressed metal, and a liquid electrolyte that Multra 
also meters into the battery assembly. Mercury bat- 
teries are finding increasing usage in portable radios. 

Multra also features a “‘feedback’’ system, a charac- 
teristic of all true automation systems: If a part should 
fail to be inserted at one of the stations, then the par- 
ticular subassembly with the missing part is rejected at a 
later station but, meanwhile, no further parts are fed 
into it. 
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Complete automatic assembly machine set up for mercury 
battery assembly 


The complete machine weighs more than 7000 lb. It 
carries the osnees subassembly from one work station to 
another where parts are inserted or work is performed. 
Parts are fed from work nests located around the ma- 
chine at the work stations. The machine can be posi- 
tioned, i. e., ‘‘indexed,’’ with an accuracy of +0.002-in. 
There is room around the 6-ft-diam table for 16 tooling 
stations, although not all stations are tooled for the 
battery assembly operation. Multra machines may also 
be built on a straight-line principle, depending on the 
particular job at hand. 


Machine-Tool Outlook 


MacuiNeE-Toot shipments for 1955 (metal-cutting types 
only) totaled approximately $670,400,000 by comparison 
to $891,750,000 in 1954, and $1,191,200,000 in 1953, ac- 
cording to the National Machine Tool Builders Associa- 
tion. 

In the fourth quarter of 1955 rate of production was 
substantially higher than that of the previous nine 
months. This partially reflected sales resulting from the 
Machine Tool Show held in Chicago in September, 1955, 
at which latest new models were exhibited, which 
stimulated programs of modernization and replacement. 

Shipments during the first three months of 1956 have 
continued at substantially the same rate as the last three 
months of 1955. The upturn in operations, by compari- 
son to the year previous, is shown in the following 
figures: 

Shipments, first quarter 1955: $159,150,000 

Shipments, first quarter 1956: $193,350,000 

Current backlog for the industry is equivalent to ap- 
proximately eight months’ output. Backlog varies 
greatly, however, with individual companies. 

Foreign orders continue to represent about 10 per cent 
of the total, and government buying for national defense 
has been averaging approximately 8 per cent. The main 
bulk of new ns i represents a universal awareness, 
throughout industry in general, of the need for reducing 
costs and improving productivity. 
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While the industry as a whole is still producing at a 
rate substantially below capacity, some companies are 
operating at full rate and subcontracting in addition. 

It is probable that rate of operations of the industry 
as a whole will increase during the course of the year. 


Investment-Cast Polystyrene Prototypes 


Enaineers of the Bell Aircraft Corporation, Buffalo, 
N. Y., and Precision Metalsmiths Inc., Cleveland, Ohio, 
co-operated to develop polystyrene prototypes to be in- 
vestment-cast. This new development tool is said to 
save valuable time, reduce costs, and speed up product 
development and changes. 

It was found at Bell, that in the development stages, 
parts for guided missiles required frequent alterations in 
design and materials, while they are being proved for 
the Armed Services. Such changes can run up costs 
tremendously and considerable time may be lost if the 
parts have to be hogged out of solid metal or if dies have 





Parts as machined from polystyrene plastic for investment cast- 
ing 


to be revised for every change in design. The use of 
polystyrene as development patterns for investment 
casting avoids much of this waste. 

The part is machined from polystyrene plastic exactly 
as it is to be investment-cast, allowing of course, for 
proper tolerances and shrinkage. 

if the part is too complicated to be made as a single 
piece, it could be machined in sections and bonded to- 
gether. These plastic parts are then used as expendable 
patterns and are investment-cast in the alloy desired. 

Should the cast development part require changes in 
dimensions and material, or be altered in design, it is 
then only necessary to produce another polystyrene 
plastic prototype incorporating the desired changes and 
have it recast. 

The following timetable for the first Bell Aircraft de- 
velopment job using the polystyrene-pattern method 
should be of interest to other engineering groups: On 
July 6, 1953, Bell Aircraft sent Precision Metalsmiths 
the drawing of a new part and asked that they redi- 
mension the drawing, allowing for proper shrinkage and 
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gating. The drawing and suggestions were returned to 
Bell within two days, and on July 29, 10 Polystyrene 
test patterns were delivered to Precision Metalsmiths in 
Cleveland. Three days later the castings were back in 
Bell Aircraft's plant. 

Not a cent was spent for dies during this development 
work and when the part was approved for production, it 
had already been proved right as to function and per- 
formance. Castability, of course, had also been es- 


tablished. 


Noise Analyzer 


AN INSTRUMENT that combines in a single portable 
unit four principal functions necessary to measure and 
analyze industrial noise accurately, was introduced re- 
cently by Mine Safety Appliances Company, Pittsburgh, 
Pa. Acoustical engineers, industrial hygienists, safety 
directors, industrial] designers, audiologists, city plan- 
ners, speech experts, and many others concerned with 
the problem can use the instrument to track down and 
measure hazardous noises. 

Called the ‘‘Soundscope,’’ the instrument serves as a 
meter to measure over-all sound levels. It also operates 
as an analyzer, measuring sound in each of eight octave 
bands to determine noise peaks. In addition, it can 
check sounds in narrower frequency bands. Electrical 
and acoustical calibrators are built into the unit. 

The 20-lb instrument takes the place of four individual 
units previously required for noise analysis. It is ex- 
pected to play an important part in efforts to control 
noise, which the American Standards Association re- 
ports has resulted in $2 billion worth of claims being 
filed against industry. 

Because the instrument is portable, self-contained, 
simple to operate, and incorporates necessary analytical 
features, its widest use will be in the field of industrial 
noise prevention to combat occupational loss of hearing. 





Tracking down potentially harmful industrial noises is the job 
of the Soundscope, developed by Mine Safety Appliances 
Company, Pittsburgh, Pa. The unit combines the functions 
of four instruments previously required to measure and analyze 
noise accurately. Here, a technician takes sound-pressure-level 
readings at a punch press. The press operator is wearing 
M-S-A Noisefoes, ear-muff-type protectors that guard against 
noises. 
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Each of the instrument's 14 tubes is mounted on a 
shock-absorbing pad and the first tube in each amplifier 
unit is encased in a metal shield. Subminiature vacuum 
tubes are used, along with printed circuits to reduce the 
size of the instrument as well as to prolong the service 
life of the seven dry-cell batteries that supply power. 

When used as a sound-level meter, the Sraniocans picks 
up noise through its microphone which literally trans- 
forms sound into electrical energy. The sound-pressure 
level is measured by passing the electrical signal through 
attenuators and amplifiers to the meter. The reading 
appears on the meter calibrated in decibels. 

Measurement range is from 24 decibels, about that of a 
very quiet home, to 150 decibels which is considerably 
higher in sound pressure than an air-raid siren. The 
relative energy between these two extremes is far greater 
than the numerical difference in decibels indicates. A 
60-decibel reading, for example, is equivalent to one mil- 
lion energy units while 120 decibels is comparable to one 
trillion—a million times greater. An increase of only 
three decibels in sound intensity more than doubles the 
vibrational energy of noise reaching the ear. 

In the analyzer section of the instrument, noise is 
filtered into any of the eight principal octave bands, from 
75 cycles to 19,200 cps. Noise peaks in each of these 
bands then can be measured individually. For finer 
analysis, by frequencies within the octave bands, con- 
tinuously variable filters are used. 

Importance of breaking sounds into frequencies to 
measure intensity levels is based on investigations which 
show that the ear is more susceptible to some frequencies 
than others. Thus technicians can accurately deter- 
mine the offending frequencies. 


Air Heat Pump 


A prAcTICcAL system of heating a building without fuel 
by using below-freezing outside air as a heat source was 
announced recently by the York Corporation. 

The company has applied for patents on a heat-pump 
system capable of heating a building using freezing or 
below-freezing winter air processed by the same refrigera- 
tion system used to cool the building during the hot 
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DISCHARGE 
TO HEATER 


INTER COOLER 


SUCTION FROM 
EVAPORATOR 


Compound, or multistage compression, shown schematically, 
is used in York’s new heat-pump system to lower compression 
ratios and increase output during very cold weather, thus pro- 
viding comfort heating of a building without the use of any 
supplementary heating. The new York compound-compres- 
sion-pump system automatically switches from single-stage 
compression to compound compression when the outside tem- 
perature drops below a certain point. 


Reciprocating compressor 
(foreground) for high-stage 
operation and rotary low-stage 
compressor (right) form one of 
the three York compound-com- 
pression heat-pump systems in 
the Heironimus Department 
Store in Roanoke, Va. Each 
system has its own gage board 
(left) which indicates refriger- 
ant pressures. 
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summer months. 
necessary. 

York’s new development does away with the need for 
readily available well or sea water or any supplementary 
heating by making use of a long-known refrigeration 
technique—compound compression—which has _ been 
used for years to achieve economically the extremely low 
temperatures used in ice-cream plants and the frozen- 
food industry. 

As developed by York, the heat-pump system auto- 
matically heats or cools the rooms in a building, de- 
pending on the climatic conditions, and always provides 
the desired room temperature. Thermostatically con- 
trolled valves guide the hot or cold-water flow in and 
out of the system while the compressors automatically 
move from single-stage compression into compound 
compression when the temperature drops below a certain 
point. 

Using only the electricity needed to run the compres- 
sors, which form an integral part of the basic refrigera- 
tion unit, the York heat pump can remove heat from 
zero degree outside air while cooling this air to still 
lower temperatures as it passes over specially designed 
coils. The heat removed by the refrigerant from the 
outside air is elevated to a usable temperature level by 
the compression cycle. This heat can be used to pro- 
duce hot water, which can be circulated throughout the 
building in an indirect system, or the hot refrigerant can 
be used directly in coils to provide forced warm-air heat- 
ing through either a central unit or multiple units. 

During warm weather, conversely, the expansion, or 
cooling of the refrigerant as it turns from liquid to gas, 
extracts heat from the water circulated through the re- 
frigerant. The resulting chilled water is piped to the 
same coils and cools air blown through these coils. 

Two new buildings are presently using, or 
equipped, with the new York heat-pump system. The 
Heironimus Department Store, in Roanoke, Va., was 
completed recently. The Ballinger Building in Phila- 
delphia, Pa., will be completed this month. 

Although York is supplying the new heat pump to 
industrial and commercial buildings at the present time, 
the company’s research and engineering departments 
are currently working on the miniaturization of the 
system into packaged units to make home use of the heat 
pump practical at some future date. If this work pro- 
gresses satisfactorily, indications are that a practical and 
economically feasible heat-pump system could be ready 
for home heating and cooling sometime during 1957. 


No supplementary heating system 1s 


being 


Motion-Analysis Camera 


A HIGH-SPEED, lightweight, compact ‘“‘motion-analy- 
sis’’ camera, capable of taking high-quality pictures 
within range of 5000 per sec and incorporating the most 
advanced features of high-speed photography, has been 
designed by the Fairchild Camera and Instrument Cor- 
poration of Syosset, N. Y. 

Utilizing rotating prisms, this 16mm camera can be 
adapted to many variations, each for a specific use. An 
industrial model is planned which is capable of taking as 
many as 5000 pictures per sec; an air-borne model has 
been designed which has a maximum picture-taking rate 
of 2000 per sec; and a missile hit-miss model, already 
proved to take 250 pictures per sec, is being engineered 
to take as many as 1000 pictures per sec. Both the in- 
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Typical indoor application of Fairchild’s new high-speed mo- 
tion-analysis camera is both easy and simple to set up. Here 
an “electronic tone wheel” is tested for chatter. 





At the site of a high-speed sled track, John H. Waddell, de- 
signer of the new Fairchild motion-analysis camera, prepares 
to “slow down”’ a rocket sled with 2000 pictures per sec 





The new high-speed motion-analysis camera features this sim- 
plified design for air-borne use. It has a 100-ft film capacity. 


dustrial and air-borne models have film capacities of 100 
and 200 ft, using daylight loading spools. 

The resolution tests of the MAC are said to be equal to, 
or better than, those obtained with intermittent cameras, 
operating the intermittent cameras at 64 pictures per sec 
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and more. Picture steadiness on projection is much 
better than that of the intermittent cameras. By means 
of precision gearing associated with the prism drive 
mechanism, the more steady picture is achieved. 

The rotating prism has been selected for the highest 
possible index of refraction and lowest dispersion with a 
minimum thickness and minimum angle of incidence. 
The result is an evenly illuminated picture that has a 
sharp frame line, with no overlapping of images of one 
frame into the next. 

Since the introduction of high-speed color film, glasses 
of higher indexes of refraction could not be used because 
they have color, generally yellow. Therefore a rare- 
element glass was selected for the 4-sided prism which 
was as nearly “‘water-white’’ as possible and still had a 
high index of refraction and a low dispersion. Thus the 
image produced is free from ‘‘color fringing’’ and color 
photography is possible without the use of color cor- 
rection filters. 

The rotating prism shaft of the MAC is so mounted 
that the camera will operate at 55g shock without caus- 
ing optical distortion or malfunction. Picture tests of 
live subjects indicate improvement in sharpness and con- 
trast, as well as steadiness, which means that it is pos- 
sible to make single frame enlargements from the orig- 
inal film. 

To give particular speed ranges, a family of inter- 
changeable 28-volt d-c motors are used to drive the 
several MAC models. Because of their lightweight and 
small size, the motors can furnish maximum acceleration 
in a minimum time and the camera has sufficient power to 
start at high speed. 

One of the most advantageous features of the camera is 
its ruggedness. A minimum of maintenance is required. 
The housings are heat-treated cast-aluminum alloy and 
so designed to take high g shock. It is built to operate 
at 55g constant acceleration, 10g vibration at or through 
a range of 10-500 cps, at temperatures from —65 F to 
200 F, 100 g shock. 

The MAC is relatively inexpensive yet produces stead- 
ier pictures at ranges from 100 to 1000 pictures per sec 
than those obtained with intermittent cameras. 

It is simple to operate. There is only one switch on 
the camera, and two sockets; one for motor power and 
one for the timing light. Loading is said to be ex- 
tremely simple. 

The camera is capable of being stopped and started. 
At oe rates up to 100 per sec, an adjustable 
brake can be set to prevent overrun of the feed spool 
when the camera is stopped and started for several runs 
on a single roll of film. In addition, the speed of the 
camera can be varied during the passage of the film 
through the camera. 


Drawing Table 


A prawinc table that should be a boon to engineering 
colleges and universities has been designed by Ronald 
B. Furry, an instructor at Cornell University, Ithaca, 
N. Y. 

Mr. Furry'’s new 3 X 5-ft table has four unit board racks 
with space for a drawing board, T-square, and paper sup- 
plies on the left side, and four drawers on the right. 

This is novel. Most drawing tables used by drafts- 
men have much less storage space, usually only one 
small side drawer and a long middle one. Increased 
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Ronald B. Furry, instructor in Cornell University’s department 
of agricultural engineering, shows storage space in the new 
drawing table he designed for college use 


storage space per table permits better use of classrooms 
and more students can be accommodated. 

Forty-one tables designed by Mr. Furry are now being 
used by the University’s department of agricultural en- 
gineering. Mr. Furry uses them for teaching courses in 
mechanical drawing and descriptive geometry. 

Some of the tables are equipped with drafting ma- 
chines which are used by advanced students. The tables 
are being made by the Hamilton Manufacturing Com- 
pany of Two Rivers, Wis. 


Titanium-Metal Production 


Tue first heat of titanium metal sponge at the new 
Ashtabula, Ohio, plant of Electro Metallurgical Com- 
pany, a Division of Union Carbide and Carbon Corpora- 
tion, was completed recently. This heat produced by 
the sodium-reduction process marks the entry of Elec- 
tromet into the titanium-metal-sponge field on a com- 
mercial scale. 

The plant, which has a capacity of about 7500 tons of 
titanium-metal sponge a year, is the largest built to date 
and was privately financed by the company. The 
new plant is located on the Lake Erie site of Electromet’s 

lant for the production of ferro-alloys and calcium car- 
Bide at phot sey 


New Process Used 


This is the first commercial production of titanium 
sponge in the United States by a method other than the 
magnesium-reduction process. In Electromet’s process 
sodium is used to reduce titanium tetrachloride, result- 
ing in metal of high quality. Economic and tech- 
nological considerations led to the commercial develop- 
ment of the sodium-reduction process, after extensive 
studies of other reduction methods. The company has 
had this process in operation on a pilot and senang i 
plant scale at its Metals Research and Development Lab- 
oratories in Niagara Falls, N. Y. The titanium sponge 
produced by Electromet is remelted into ingots by pro- 
ducers of titanium mill products and commercial shapes. 

While titanium is only 60 per cent heavier than alu- 
minum, its engineering alloys are more than twice as 
strong as the best commercial aluminum alloy. Al- 
though titanium is only about half as heavy as steel, its 
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Removing the titanium product 
from the reactor at the Ashta- 
bula, Ohio, titanium plant of 
Electro Metallurgical Com- 
pany. Electromet’s final prod- 
uct is sponge titanium, or crys- 
tals, which are remelted into 
ingots by producers of titanium 
mill products, and then rolled 
into commercial shapes. 
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Sketch showing transformation of titanium ore (TiO.) into 
titanium sponge by the sodium-reduction process at Electro- 
met’s new titanium plant at Ashtabula, Ohio, the first large- 
scale plant to use this process 
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alloys for engineering use approach the tensile strength 
of most alloy steels. 

Titanium alloys maintain their strength at tempera- 
tures up to 700 F, where other lightweight metals lose 
strength rapidly after about 300 F. 

Titanium has excellent resistance to corrosion by air, 
salt water, nitric acid, wet chlorine, and organic and in- 
organic chloride solutions. 


How Titanium Is Used 






Uses of titanium metal, at present, are restricted largely 
to military applications, principally in aircraft. Be- 
cause of its unusual properties, however, civilian uses 
taking advantage of these properties are expected to 
develop as the metal becomes more plentiful. Because 
it has the strength of steel, yet is so much lighter, the 
metal is specially suited for aircraft components such as 
aitframes and nacelles. The high strength and corrosion 
resistance of titanium make it particularly useful in 
equipment where there are moving parts subject to cor- 
rosive service such as in jet engines. Potential uses in- 
clude reciprocating parts of many other types of ma- 
chinery. Many important civilian and industrial uses 
offer sizable potential markets. Among the biggest 
will be chemicals, petroleum, food, marine, electronics, 
and atomic energy. 

Titanium sponge has had a spectacular growth from a 
mere three tons in 1948 to’ 7200 tons in 1955, and an esti- 
mated 13,000 tons this year. The Electromet plant is 
expected to reach rated capacity of 7500 tons per year 
by the fourth quarter of 1956. 


Gas-Engine Compressor 


A NEW gas-engine compressor known as the SUTC 
Turbo-Uniflo has been designed and developed by Worth- 
ington Corporation. The engine-compressor, available 
in 750 to 2500-hp range, is the only two-cycle spark- 
ignition gas-engine compressor that operates with a 
completely independent exhaust gas-driven turbocharger. 

Operating at relatively high compression ratio, the 
Turbo-Uniflo has smooth combustion characteristics. 
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This is due to the basic timing arrangement, engine con- 
figuration, and design of the exhaust manifolding. The 
new design results in quieter operation, low fuel and lube- 
oil consumption, and low bmep—96.1 psi at rated speed 


and load. 
combustion cham 
scavenge ratio. 

The SUTC Turbo-Uniflo is designed for pipeline trans- 
mission service; in natural-gasoline plants; for pressure 
maintenance in oil fields to maintain all increase in 
flows; for oil-refinery operations such as vapor recovery, 
recycling, and stabilization of gases; for refrigeration 
systems that are required in many chemical and petro- 
leum field processes; and in the petrochemical A wed 
where various processes require the use of natural gas 
under pressure. 

The SUTC is applicable for any type of gas compres- 


sion where suitable gas fuel is available. 


A oe ra absence of residual gases in the 
er results in high turbocharging- 


Turbo-Uniflo Operator 


Uniflow design makes self-sustained turbocharging 
possible from start-up through full load. Exhaust 
valves are timed to open and generate a pressure pulse to 
move the turbine blades. This gives self-sustained 
starting and quick acceleration without external aid or 
mechanical drive. A turbocompressor delivers air under 
pressure to the aftercooler. Cooled air enters the cylin- 
ders through inlet ports 360 deg around the liner. Dur- 
ing the scavenging period, the combustion chamber walls 
and valves are effectively cooled. 

The elimination of possible displacement scavenge 
pumps, probably the largest single source of two-cycle 
engine noises, permits quieter operation. 

Insulated cast-iron exhaust manifolding, and a large 
scavenging-air plenum chamber are incorporated in the 
one-piece, cast-iron engine frame. Extra-large divided 
sections contribute to low air velocities and uniform air 
flow. Air pulsation usually found with pump-scavenged 
arrangements are eliminated by this construction. 

Extra-heavy, triple-strand silent chain camshaft and 
governor drive eliminates noises familiar to gear trains. 
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The Turbo-Uniflo—W orthing- 
ton’s SUTC gas-engine com- 
pressor. Right: Engine reveals 
side of SUTC with the turbo- 
charger. Left: Engine view 
shows the compressor side of 
the SUTC with cylinders. 


Hydraulic valve lifters on the cam-actuated exhaust 
valves assure continuous contact in the valve train, and 
the hydraulic valve cushion eliminates tappet noises. 


Higher Efficiency 


The SUTC engine gives very high thermal efficiences. 
Exhaust-gas energy normally wasted on two-cycle en- 
gines with mechanically driven scavengers is recovered 
by the completely independent exhaust gas-powered 
turbocharger. This supplies varying amounts of scav- 
enging air, exactly matching air-gas fuel-ratio propor- 
tions throughout the entire range of speeds and loads 
required. 

Because power is no longer required for a positive dis- 
placement scavenging-air source, more power is put to 
work in the engine compressor cylinders. 

The normal parasitic loop-scavenge pump load is 
eliminated, increasing the over-all engine efficiency and 
giving a higher percentage of useful energy for compres- 
sor service. 


Portable Earth Augers 


Two portable earth augers which are designed to dig 
holes to considerable depths at rapid rates are under- 
going tests at the Corps of Engineers’ Research and De- 
velopment Laboratories, Fort Belvoir, Va. 

Developed by the H. B. Williams Manufacturing Com- 
pany of Dallas, Texas, they are being considered for use 
in the construction of field fortifications and emplace- 
ments, shallow wells, and waste-disposal pits. Other 
possible applications are also under study. 

The larger of the units weighs approximately 50,000 
lb. Powered by a 192-hp gasoline engine, it is capable 
of digging holes up to 9 ft in diam and 75 ft deep in many 
types of earth strata. 

Mounted on a standard military 25-ton low-bed trailer, 
the unit is 89 ft long in its traveling position. It fea- 
tures a turntable which permits digging and discharging 
of spoil on either side of the trailer. 
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A 5'/¢in-sq kelly bar with a 2-in. hole in the center 
makes possible the use of air, water, and Calyx drilling 
attachments. Augers, auger buckets for wet material, 
and core barrels for drilling in rock are standard attach- 
ments. 

_ Digging operations have been successfully conducted 
in sandy loam, caléchie, and decomposed granite. In 
rH 4 loam, the unit dug a huge hole on an average of 
/etpm. 

A smaller 34-ft, 24,448-lb unit, which utilizes smaller 
versions of the same components, can dig holes up to 6 
ft — and 22 ft deep. Truck-mounted, it is highly 
mobile. 


Man-Made Earth Satellites 


Man-MabeE ASTRO satellites circling the earth every 
105 min to serve as all-weather ‘‘space-compasses’’ for 
ships and planes were forecast recently by Lovell Law- 
rence, Jr., Mem. ASME, assistant chief engineer—prod- 
uct design, Chrysler Corporation Missile Operations, 
Detroit, Mich., before a Franklin Institute symposium 
on “‘Earth Satellites as Research Vehicles’’ in Phila- 
delphia, Pa. 

“The ASTRO (Artificial Satellite Time and Radio 
Orbit),’’ Mr. Lawrence said, “‘could be fired into outer 
space from Alaska on a course which would take it over 
the North Pole. A strong radio beam could be trans- 
mitted upward from the Pole to cut the ASTRO’s power 
as soon as it comes over, letting it fall into its orbit 600 
miles from the earth. Once in the orbit, it would travel 
at a speed of 276 miles per minute.’ 

As explained by Mr. Lawrence, there would be three 
ASTROs fired into outer space eight hours apart to pro- 
vide a radio signal that could be plotted from any point 
of the earth in any weather every 105 min. 

An almanac listing the ASTRO space course, just as a 
farmer's almanac lists the position of the sun for every 
minute of the day, could be established by plotting the 
course of the ASTROs in their first revolution around the 
earth. 





Power for the ASTRO satellite would come from the nuclear 
thermopile in the accordion-shaped generator shown in the 
drawing above. The eight antennas around the circumference 
of the ASTRO would enable it to transmit a navigational signal 
—e of its position in space 600 miles above the earth’s 
surface. 
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This ASTRO almanac would be the key to the navi- 
gation system. By fixing the exact minute when the 
ASTRO signal is the strongest, the ship or airplane 
navigator could obtain the position of the ASTRO at 
that particular minute from the almanac. He would 
then determine his position by computing the observed 
Doppler frequency deviation shift versus position dis- 
tance from the ASTRO. 

Power source for the ASTRO would be one pound of 
Strontium 90 combined with an Yterrium isotope which, 
Mr. Lawrence said, would provide enough power for 20 
years, after which a new ASTRO would be fired into the 


orbit. The ar gages or worn-out ASTROs would re- 
main suspended in the orbit, in effect becoming ‘‘celes- 
tial trash.’’ 


Mr. Lawrence described the ASTRO as a sphere about 
2 ft in diam with eight equally spaced antennas— 
shaped like croquet wickets and about 8 in. long—to 
transmit the signal. 

‘By use of the eight antennas we would not have to 
use any gyros to stabilize the position of the ASTRO. 
No matter how it spun, a signal would be transmitted 
to the earth’s surface which could be picked up by the 
navigator. 

‘‘For the purpose of this discussion, I have made every 
effort to conceive a simple, yet reliable system that may 
be feasible in the near future. To accomplish this, how- 
ever, a very high degree of accuracy must be maintained 
in the electronic components,’’ Mr. Lawrence said. 


What Price the Professional Engineer? 
(Continued from page 5i6) 


inspections, and other supplementary services as may be 
required, shall be made additional to the foregoing on 
the basis of not less than $75 per diem for the time of 
employed office personnel, and $150 per diem for 
time of the principals hereof, plus travel and/or other 
expenses incurred. (This figure of per diem cost can be 
varied in accordance with the stature of the engineers 
employed.) 


To Prevent Cut-Rate Bidding 


The rates here proposed are minimum recommended, 
meaning that some would be subject to increase as con- 
ditions might require, the object hereof being to establish 
minimum figures as a means of preventing unfair or ill- 
advised cut-rate bidding for professional-engineering 
services, with upward revisions based upon the com- 
petency of the professional engineer involved. 

Under this plan of operation, which is totally in keep- 
ing with that practiced by the architects, the percentage 
of profit on small jobs in some cases might be insufficient. 
However, the source of present troubles with the pro- 
fession is not with the small jobs. Moreover, since 
principal income and profits are derived from the larger 
projects and, further, that small jobs are usually for 
accommodation purposes, this feature should not be of 
effect. It is the over-all results that should be con- 
sidered. 
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Atomic-Powered Bomber. 
A military concept of an 
atomic-powered bomber capa- 
ble of carrying along its own 
fighter escort is pictured in this 
artist's conception. Called 
‘Project Opossum,"’ because of 
the resemblance to the manner 
in which opossums carry their 
young, the airplane was de- 
scribed at a recent meeting of 
the Society of Automotive En- 
gineers in New York, N. Y., 
by Lee A. Ohlinger, atomic 
specialist and head of the 
Northrop Aircraft, Inc., com- 
puter center. The bomber 
would carry its fighters at high 
subsonic speeds unless alerted 
by its own radar of imminent 
enemy attack. It would then 
“shift into high"’ cutting loose 
its escort. The supersonic 

, fighters would then set up a 
fighter screen to take the 
mother ship through heavily 
defended areas. 








Aviation Developments... 
eee ata glance 








Ml, .. Clint 


B-57E Twin-Jet Plane. Take-off during first flight of the 
U. S. Air Force’s new B-57E twin-jet aircraft. The B-57E was 
built by Martin of Baltimore, Md., and is especially equipped Metals and Alloys Testing. A graphic illustration of the 
to trail an aerial target at the end of a long cable, thereby effect of ultrahigh temperatures caused by the friction of an 
providing a high-speed air-borne object for improving the airplane moving through the air at high speeds is shown in a 
shooting accuracy of our fighter aircraft and ground batteries. primary stage, /eft, by Northrop Aircraft, Inc., engineers who 
A feature of the B-57E is its convertibility, in an emergency, are searching for new metals and alloys capable of withstand- 
from a high-speed target-towing airplane to a tactical bomber. ing the heat of the ‘‘thermal barrier."’ The small cutout air- 
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Wind Tunnel. 
twice the speed of sound are 
started by these giant fans turn- 
ing at 600 rpm at the Southern 
California Cooperative Wind 
Tunnel in Pasadena, Calif. The 
fan nacelle in the center above, 
houses the mechanisms that 
adjust the pitch of the fans. 
The manhole at right is an ac- 
cess hole into the wind tunnel. 
The Southern California Co- 
operative Wind Tunnel has been 
modernized at a cost of $8,000, 


Gales almost 


00 to the supersonic capabili- 
ties of Mach1.8. By the instal- 
lation of two massive 20,000-hp 
electric motors, air velocities of 
been 
maximum 1400 
The expanded 


facility was dedicated recently 


the wind tunnel have 
boosted toa 


mph of sound 


in Pasadena 


plane is flanked by infrared quartz lamps capable of generat- 
ing temperatures as high as 2000 F. The airplane facsimile is 
made of standard aircraft ‘‘skin’’ material—0.051 aluminum 
alloy. It is known to lose 10 per cent of its strength at 250 F. 
Ninety per cent of strength is lost at the friction heat gen- 
erated at 2000 mph. Four seconds after a switch is thrown in 
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the thermal test laboratory, center, the small cutout airplane 


begins to ‘‘wilt."’ Stainless steel used in some applications 
can withstand temperatures up to 3000 F. The small model 
plane, right, hangs limp on its supporting frame just 21/2 sec 
after current was turned on in the thermal furnace used for these 
tests at Northrop. 
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Diesel Locomotive for Steelworks 


Tue Appleby-Frodingham Steel Company's works at 
Scunthorpe, England—one of the plants controlled by 
the United Steel Companies, Limited—contains within 
its boundaries about 110 miles of railway track on which 
traffic amounting to some 300,000 tons a week has been 
handled hitherto by a fleet of 48 standard-gage steam 
locomotives. Several years ago the management de- 
cided to replace these with diesel locomotives, but were 
unable at that time to obtain one capable of doing the 
same work, which includes moving heavy ore and ingot 
trains and tipping slag ladles as well as the more or- 
dinary haulage duties. They therefore prepared their 
own draft requirements, which the Yorkshire Engine 
Company of Sheffield—another constituent firm of the 
United Steel group—have now embodied in a new loco- 
motive. It has been given the type name of “‘Janus,”’ in 
classical allusion to the Roman deity after whom the 
month of January is named and who is represented with 
two faces, looking in opposite directions. 

The locomotive is double-ended and may be driven 
with equal ease in either direction. There are two iden- 
tical agg units, which may be used either singly or 
together. Each consists of a Rolls-Royce C6-SFL super- 
charged oil engine directly coupled to a British Thom- 
son-Houston Company's traction generator with a con- 
tinuous rating of 124 kw at 1800 rpm. The traction 
motors, also constructed by the British Thomson- 
Houston Company, are spigot-mounted on axle-hung 
gearboxes and have a maximum speed of 400 rpm. The 


1 Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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Double-ended Janus diesel- 
electric locomotive for steel- 
works 


The Rolls-Royce engines are 


gear ratio is 22.85:1. 
four-stroke direct-injection units, with six cylinders 
5'/,in. bore and 6-in. stroke, and a compression ratio 


They develop 200 hp at 1800 rpm, so that 
the locomotive has a total hp of 400. The starting 
tractive effort is about 30,000 lb and the tractive effort 
at continuous a 13,100 lb, at a speed of 8 mph. 
The maximum speed is 23 mph. The over-all length is 
29 ft and the weight is 48 tons. The wheels are 3 ft 8 
in. in diam and, with a wheelbase of 11 ft, the Janus can 
negotiate a curve of only 120 ft radius. 

The design is such that it can be adapted to run on 5 
ft 3 in. or 5 ft 6 in. gage, as well as the usual 4 ft 8'/2 
in. The fuel tank is built into the frame and holds 400 
Imperial gallons, enough for about a week's normal 


of 14:1. 


i 





One of two 200-hp diesels installed in the Janus locomotive 
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running. The driver's cab provides exceptionally good 
vision and is so arranged that there is a choice of four 
driving positions. In a recent demonstration the 
Janus took a 400-ton ore train up a bank of 1 in 170 with 
ease at twice the speed of a steam locomotive. 


Automation in Practice 


Evecrric & Musical Industries, Ltd., of Hayes, Eng- 
land (who are almost better known by their initials, 
‘‘E.M.I."") have ramifications in these days far outside 
the production of gramaphones, on which the business 
was founded; gunfire-con- 
trol computers, radar and 
Navigation equipment, and 
various other applications 
of electronics have been 
among their activities for a 
number of years and it is not 
surprising, therefore, that 
they should be interested 
also in the electronic con- 
trol of machine tools. They 
claim to have installed in a 
customer's factory the first 
example of an electronic 
analog machine-tool con- 
trol in the world to be sup- 
plied to an independent user 
for ordinary routine produc- 
tion. It is applied toa 
machine which is used to 
produce high-precision 
cams. Another machine 
age uces these plate cams 

y copy-milling from a 
handmade master, but the 
new modified machine pro 
duces them automatically, 
from information fed to it on 
a perforated tape. More re- 
cently, the same system has 
been applied to the control 
of a Cincinnati No. 3 verti- 
cal milling machine. 

The complete installation 
consists of the writer, for 
preparing the tape, the con- 
trol unit, and the machine 
tool. In the earlier ma- 
chine the tape was of cellu- 
loid and was perforated with 
a special punch, but this pro- 
ne has now been simpli- 
fied by the adoption of paper 
tape, perforated in a stand- 
ard Creed teleprinter. Si- 
multaneously, a typewritten 
copy is produced for check- 
ing. 

The milling machine is 
modified by attaching servo- 
motors to the longitudinal 
and transverse feeds. For 
the purpose it was found 
that sufficient accuracy could 
be obtained by taking meas- 
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urements from the normal lead screws, so position-meas- 
uring devices were attached to them; this means that 
the accuracy obtainable depends on that of the machine, 
which is an ordinary production model, but it would be 
equally practicable to work from an independent measur- 
ing device, where greater accuracy was required. The 
control system provides information accurate to finer 
than 0.001 in. on dimensions up to 100 in. An agree- 


ment has been concluded recently between Electric & 
Musical Industries Limited and the Cincinnati Milling 
Machine Company for the joint study and development 
of electronic controls to machine tools. 





Close-up of electronically controlled miller, with the doors of the control unit (right) opened. 
The top compartment of the latter houses the tape-reader unit, while below an 
the information stores, interpolator, and servoamplifiers. 
operated by a typist, which produces simultaneously the perforated strip and a typed record. 


behind are 
On the extreme left is the encoder 








Longitudinal and transverse feeds of this vertical milling machine are servocontrolled and the 
lead screws are equipped with position-identifying mechanisms 
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Ventilated Clothing as a Protection 
Against Heat Exposure, by P. Webb, 
Wright Patterson Air Force Base, Ohio 
1956 ASME Aviation Conference paper No. 
56—AV-4(multilithographed; available 
to Jan. 1, 1957). 


WHEN heat in 
threatens to become excessive, ventilated 
clothing is the logical way to increase 
human thermal tolerance. Ventilation 
acts by improving normal heat loss from 
the body, principally through removal of 
water by evaporation, with subsequent 
cooling 

A brief description of the Air Force 
ventilating garment is given. Experi- 
mental testing of this means of protection 


exposure to aircrait 





Air Force ventilating garment MA-2, 
to be standardized in the near future 
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against heat exposure is under way 
The many variables which are important 
in the evaluation are presented and dis- 
cussed. Some of these are environmental! 
temperature; temperature of the ventilat- 
ing air, which is more effective if cold; 
delivery rate of ventilating air, which 
strongly influences the amount of protec- 
tion; barometric pressure which, when 
reduced, results in an improved tolerance 
to heat, even though the mass flow of air 
is reduced; and the type of clothing worn, 
which has a complex influence on the pro- 
tection in a given situation. 

In general, ventilation works quite 
well, and the amounts of cooled air 
needed to protect the man are much 
less than would be needed to cool the 
entire cockpit. 


Development and Evaluation of an Icing 
Indicator, by M. P. Moyle, Assoc. Mem 
ASME, and S. W. Churchill, University of 
Michigan, Ann Arbor, Mich., and Dr. 
Myron Tribus, Mem. ASME, and H. E. 
Stubbs, University of California, Los 
Angeles, Calif. 1956 ASME Aviation Con- 
ference paper No. 56—AV-1 (multilitho- 
graphed; available to Jan. 1, 1957 


Tue development of an icing indicator 
is described. The indicator consists of 
two thermally conducting elements 
mounted in a nonconducting airfoil 
The forward element is exposed to 
impingement of air-borne particles, and 
the rear element is sheltered. A theoreti- 
cal analysis shows that an indicator 
can be designed which is insensitive to 
frictional heating and to changes in air- 
speed and ambient temperature. Water 
clouds above the freezing point and 
ice clouds do not produce a response 
which can be mistaken for icing con- 
ditions. Performance tests confirmed the 
theoretical analysis. 


Human Problems in the Development of 
the F-102 Cockpit, by W. H. Reineking, 
General Dynamics Corporation, San Diego, 
Calif. 1956 ASME Aviation Conference 
paper No. 56—AV-2 (imultilithographed; 
available to Jan. 1, 1957). 


Tue human problems discussed in this 
paper are characteristic of most high- 
performance aircraft so that actually 
they relate to any high-performance in- 





terceptor. Basically, elements of design 
must provide for the survival of the 
pilot, prevention of injury, effective 
operation, and comfort. 

Some of the ground rules for cockpit 
design, according to the paper, consist of 


the following: 


1 Locate pilot for best visibility and 
maximum space for controls without 
unduly penalizing the performance of the 
aircraft. 

2 Reduce the pilot load 
wherever possible, especially at landing 
and take-off. 

3 Improve the pilot's perception of 
his own situation. 

4 The cockpit arrangement must be 
such that it will be operable with the 
pressure suit inflated to the maximum 
possible pressure for the peak altitude of 
the aircraft. 

5 Arrange the controls for minimum 
time actuation. 

6 Arrange the escape controls in 
close proximity to the regular flight 
controls for minimum escape time and 
optimum body position 

7 In producing a new cockpit for an 
existing model, care must be taken to 
reduce the hazard of habit interference. 

8 Arrange controls for logical use. 

9 Arrange the controls so that the 
proper hands can be used to actuate 
them. 


work 


Descriptions and Prediction of Human 
Response to Aircraft Thermal En- 
vironments, by C. L. Taylor, University of 
California, Los Angeles, Calif. 1956 ASME 
Aviation Conference paper No. 56—AV-3 
(multilithographed; to be published in 
Trans. ASME; available to Jan. 1, 1957). 


Tue physiological and biophysical 
basis of human response to high en- 
vironmental temperatures is discussed, 
and the state of adaptation, whether 
compensated or mnoncompensated, is 
graphically displayed. 

In the range of compensation, both 
comfort and noncomfort steady states 
are to be expected. Depending upon 
the clothing worn, and the conditions of 
altitude, humidity, etc., the upper 
margin of the compensible zone is about 
110 F. 
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The man-clothing-environment system 
has been analyzed by use of biophysical 
heat-transfer formulations which take 
into account experimentally determined 
body heat and temperature parameters. 
Chief among these is a_heat-storage 
index which is calculable from the condi- 
tions of environment and clothing. 
Time-tolerance and _ time-performance 
relationships with the heat-storage index 
have been experimentally determined. 

A prediction chart has been prepared 
for the use of aircraft designers, which 
permits a rapid calculation of tolerance 
and performance times for a wide range 
of environment and clothing conditions. 


Drag-Turbine Performance, by O. E 


Baljé, Mem. ASME, Hydro-Aire, Inc., 
Burbank, Calif. 1956 ASME Aviation 
Conference paper No. 56—AV-6 (multi- 
Sishamesiel to be published in Trans. 
ASME; available to Jan. 1, 1957 


A pREviOus paper presented some basic 
considerations concerning the principal 
features of drag turbines. The conclu- 
sion was derived that this turbine type 
offers particular advantages for small 
accessory power units, where low bulk, 
simplicity, and high reliability are most 
desirable. This application was sug- 
gested since drag turbines exhibit peak 
efficiencies at low speeds; i.e., low u/cy, 
values where w denotes the wheel tip 
speed and cy, the spouting velocity of the 
gas. Presently available test data show 
peak efficiencies of about 35 per cent. 

Further studies reveal that higher 
efficiencies can be obtained so that this 
turbine type will not be restricted to 
applications where efficiencies are of 
secondary importance, but also will 
show merit in cases where an effective 
energy utilization is more critical. 

In this paper a simplified theory is 
presented which enables fair predictions 
of drag-turbine performance for com- 
pressible as well as incompressible media, 
accounting for the influence of design 
geometries on performance range and 
peak efficiency. 


Modernization of Air-Borne Electronic 
Equipment by the Use of Transistors, 
by P. D. Davis, Jr., and J. W. Lacy, Mem. 
ASME, Texas Instruments, Inc., Dallas, 
Texas. 1956 ASME Aviation Conference 
paper No. 56—AV-7 (multilithographed; 
available to Jan. 1, 1957) 


Recent developments in transistors 
have permitted their use in some of the 
latest air-borne electronic equipment. 
The continued improvement and in- 
creased usage of transistors will allow 
considerable savings in equipment weight, 
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An n-p-n transistor consists of two n-type regions separated by a thin p-type 
region in a small bar cut from a single crystal of silicon or germanium 


space, power, and cooling requirements, 
in addition to a substantial increase in 
reliability. This paper contains a brief 
description of the operation of tran- 
sistors and their advantages and also 
contains examples of current transistor 
applications in air-borne equipment. 

Devices in current production in the 
United States fall into several categories 
as to material and method of manu- 
facture but virtually all are known as 
junction transistors. Materials used are 
either germanium or silicon. German- 
ium units are the most common and are 
cheaper, but have a disadvantage in that 
they have a relatively low temperature 
limitation, generally about 75 C ambient. 
Silicon units can be operated up to 150 
C with no ill effects. 

During the past two years, great strides 
have been made in the application of 
transistors in both commercial and mili- 
tary equipments. Naturally, because 
transistorized equipments are so much 
smaller in size, lighter in weight, and 
consume so little power as compared to 
equivalent vacuum-tube designs, they 
are highly desirable for use in aircraft. 

Especially suited for transistorization 
is the interphone, or intercommunication 
which is a necessity in all multiplace 
military aircraft. The heart of any 
interphone system is the amplifying 
circuits. One design of a transistorized 
interphone amplifier is only about 1/1 
the size of the vacuum tube model it 
replaces and weighs approximately 1/4 
as much. Of equal importance is its 
relative power consumption. This am- 
plifier, which uses four silicon transistors, 
requires only 2'/, watts of power, 
whereas its vacuum-tube predecessor used 
over 8 watts. 


In high-speed military aircraft, the 
navigation and radar fire-control prob- 
lems are very complex. As a result, 
more and more electronic computers 
are required in such aircraft. Because 
computers are multistage devices, vac- 
uum-tube circuit designs require consider- 
able space and weight and large amounts 
of aircraft electrical power. Transistors 


are particularly adaptable to many 
computer circuits. One example where 
transistors can be used is in timing 


circuits such as binary counters. 

An even more practical use of tran- 
sistors is In a computer timing circuit. 
Instead of using individual plug-in 
stages, 9 stages are all built together on a 
printed board only 31/4 X 41/2 in. 

In addition, transistors capable of 
amplifying the higher ratio frequencies 
have been developed. Transistorized 
amplifiers have been designed which are 
capable of replacing the vacuum tube 
IF amplifiers in radar and VHF radio 
communications and navigation equip- 
ment. 

In the matter of a very few 
power transistors will be available which 
can replace many vacuum tubes in power 
circuits such as modulators, radar-in- 
dicator sweep generators, and amplifiers, 
etc. 


years, 


High-Temperature Aircraft Hydraulics, 
by G. R. Keller, North American Aviation, 
Inc., Downey, Calif. 1956 ASME Aviation 
Conference paper No. 56—AV-5 (multi- 
Sialingpesshell available to Jan. 1, 1957). 


Tuere have been marked advances in 
the technology of high-temperature air- 
craft hydraulics in the past few years. 
Many hours of actual high-temperature 
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operation have been logged. Fluids 
for these services are no longer experi- 
mental. Pumps, relief valves, servo- 
valves, airless reservoirs, accumulators, 
and other components have all been 
tested successfully, if not service-proved, 
at temperatures in excess of 400 F. 

Much, of course, remains to be done. 
Perhaps the outstanding immediate prob- 
lem is the further development of reliable 
dynamic seals for 400 F service. Where 
such seals are not available, high-tem- 
perature hydraulic-system maintenance 
particularly in inhabited aircraft—will 
be an extremely costly and time-consum- 
ing operation. Tube fittings need to be 
examined closely to determine the effect 
of broad temperature variations on both 
flared and flareless connections. No 
really suitable flexible hose is com- 
mercially available for use at tempera- 
tures above 250 F. Presently known 
lubrication greases for rod end bearings 
refuse to stay in place when heated. 
All these difficulties, and many others, 
must have solutions before truly opera- 
tional 400 F systems can exist. How- 
ever, the advances that have been made 
are so great that all these problems 
appear hopeful of solution and the day 
of the truly high-temperature operational 
hydraulic system seems to be dawning 
for the aircraft industry 


Aluminum Alloys for Elevated-Tempera- 
ture Applications, by E. H. Dix, Jr., 
Aluminum Company of America, New 
Kensington, Pa. 1956 ASME Aviation Con- 
ference paper No. 56—AV-8 (multilitho- 
graphed; available to Jan. 1, 1957). 


Tus paper presents data on one new 
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casting alloy, two new wrought alloys, 
and two APM products, as well as ona 
forging alloy which has not been used for 
airframe structures. It has been indi- 
cated that the high-strength aluminum- 
zinc-magnesium-copper alloys as typified 
by 7075-T6 are not efficient for airframe 
structures at temperatures above 250 F. 
The standard airframe alloys, 2024-T4 
and 2014-T6, appear to be appropriate 
for temperatures in the range of 250 to 
350 F, alloy 2014-T6 having a small 
advantage in tensile, stress-rupture, and 
creep strengths and 2024-T4 in fatigue 
strength. Considerable advantage in 
tensile properties, however, can be 
realized even up to 450 F by using 2024- 
T81 or -T86. Within this same range 
of temperature, alloy 2618-T61 deserves 
consideration, but its possible choice 
depends on the specific governing prop- 
erty and the time. In the temperature 
range 350 to 500 F, the experimental 
alloy, M237, should be considered where 
strength, creep, stress - rupture, and 
fatigue properties are important. From 
500 to 650 F, the alloy X2219-T6 has 
some important advantages in creep and 
stress rupture. Above 600 F, the APM 
products show marked superiority over 
any of the conventionally produced 
alloys. 

It is important both to the aircraft 


industry and to the aluminum industry 
that new alloys mentioned should be 
evaluated promptly to determine whether 
or not their properties justify their 
commercial production for use for air- 


frame structures. The new casting alloy 
XA140 is at present available only for 
experimental use. Alloy 2618 is now 
available as forgings only. Alloy X2219 
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alloys at elevated temperatures after 100 hours 


is also available for experimental use in 
the form of sheet plate extrusions and 
forgings. Alloy M237 is still further 
from commercialization, but the alumi- 
num industry would like to know 
whether its elevated-temperature charac- 
teristics would justify its development 
for sheet, alclad plate, extrusions, and 
possibly forgings. 


Some Structural Penalties Associated 
With Thermal Flight, by J. W. Mar and 
L. A. Schmit, Massachusetts Institute of 
Technology, Cambridge, Mass. 1956 ASME 
Aviation Conference paper No. 56—AV-9 
‘multilithographed; to be published in 
Trans. ASME; available to Jan. 1, 1957). 


Tue structural design of aircraft takes 
on an added dimension when thermal 
flight is encountered. 

This paper investigates the short-time 
static strength of the structure as it is 
subjected to the combined action of 
maneuvering loads and internal heat 
flow. 

Thermal stresses are induced by tem- 
perature gradients as the heat energy 
generated in the boundary layer is trans- 
ferred to the interior of the structure 
The magnitude of the thermal stresses 
depends upon the severity of the tem- 
perature gradients. If the aircraft changes 
its speed and altitude so that changes in 
the boundary layer occur in a relatively 
gradual manner, then small thermal 
stresses can be expected. If the converse 
is true, then large thermal stresses can be 
expected. Consequently, it is the tran- 
sient nature of any given flight mission 
which accentuates the thermal effects on 
the static strength. The structural de- 
signer must therefore investigate those 
flight missions which are the most highly 
transient. Whether or not these are used 
as the basis for design depends upon the 
weight penalties which must be paid as 
measured against the decrease in flight- 
mission capabilities. 


The Application of a New Structural 
Index to Compare Titanium Alloys 
With Other Materials in Airframe 
Structures, by L. R. Jackson, Mem. ASME, 
and §S. A. Gordon, Battelle Memorial 
Institute, Columbus, Ohio. 1956 ASME 
Aviation Conference paper No. 56—AV-10 
(multilithographed; to be published in 
Trans. ASME; available to Jan. 1, 1957). 


Tue evaluation of structual materials 
for airframes is based on the strength/ 
density ratio or, more precisely, the 
ultimate strength/density ratio, the 
compressive yield strength/density ratio, 
and the structural indexes for plates and 
columns. The structural indexes de- 
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veloped for plate elements have, in the 
past, been based on the formula 


1 [120 —4]7F,,7 


5,= => - 
~~ 3? E, ’ 


The application of this relationship 
to complex sections depends on the 
weighted average of the various plate 
elements that constitute the section and 
on the proper selection of their end 
fixities. Past experience indicates that 
this method is often unreliable and does 
not predict the failing load of the section, 
since the formula predicts only the stress 
at which the first buckle occurs in each 
respective element. A new method of 
predicting the failing load of a section in 
compression was suggested in 1954 by 
R. A. Needham. His method has been 
used to develop a new structural index 
for the evaluation of the strength/density 
ratio of materials in compression. In 
this report, this new structural index 


2 56 F.,2-18 
~ (nF.,E) 0.59 


is compared with the results of com- 
pression tests on aluminum sections at 
room temperature, and similar tests on 
titanium-alloy angles and channels at 
room and elevated temperatures. The 
aluminum test data are from Needham’s 
report; the titanium-alloy test data were 
supplied by Convair (San Diego) and 
Bocing (Seattle). Excellent agreement 
is obtained in all cases. It is believed 
that the new structural index will pro- 
vide a reliable method of evaluating the 
elevated-temperature performance of ma- 
terials such as titanium, in comparison 
with other materials, when only the 
compressive stress-strain curves are avail- 
able at each temperature. 


Optimum Stresses of Structural Elements 
at Elevated Temperatures, by A. Schnitt 
and H. S. Wolko, Bell Aircraft Corporation, 
Buffalo, N. Y. 1956 ASME Aviation Con- 
ference paper No. 56—AV-11 (multilitho- 
pre to be published in Trans. ASME; 
available to Jan. 1, 1957). 


A metHop is developed by which 
optimum-stress curves for a given ma- 
terial at any temperature may be calcu- 
lated from the room-temperature opti- 
mum-stress curves for a different material. 
The only data required to perform this 
transformation are stress-strain curves 
of both materials. As examples, opti- 
mum-stress envelopes are obtained for 
wide columns and multiweb beams over a 
wide range of temperatures. Relations 
are developed between the properties 
of optimized elements of different ma- 
terials so that the detailed dimensions 
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of any element may be calculated by 
considering a properly selected equivalent 
aluminum element. An approximate 
procedure is developed for the determina- 
tion of maximum life when creep is sig- 
nificant. The method is then extended so 
as to permit comparison of unprotected 
structures with insulated and cooled 
structures on the basis of minimum 
weight-strength and as a function of 
temperature and exposure time. Thus 
these developments lead to a systematic 
procedure by which the optimum struc- 
tural arrangement and material may be 
selected for a given loading and known 
thermal environment. 


Thermostructural Efficiencies of Com- 
pression Elements and Materials, 
by George Gerard, Mem. ASME, New York 
University, New York, N. Y. 1956 ASME 
Aviation Conference paper No. 56—AV-12 
(multilithographed; to be published in 
Trans. ASME; available to Jan. 1, 1957). 


Minimum weight equations for failure 
of solid and wide columns, plates and 
plate assemblies (crippling), and opti- 
mum stringer panels are presented in 
terms of suitable structural loading and 
material efficiency parameters. From 
these equations the comparative struc- 
tural efficiency of plates and stringer 
panels was investigated. Similarly, the 
comparative efficiency of various ma- 
terials was studied for elevated-tempera- 
ture stringer-panel applications. By 
analytically determining the optimum 
spacing of ribs or webs in stringer panel- 
rib or multiweb construction, respec- 
tively, a composite structure of minimum 
weight is obtained. For such structures, 
the structural loading and material 
efficiency parameters are generally differ- 
ent than those obtained for the in- 
dividual elements. Typical results are 
presented for composite structures and 
some general considerations are presented 
for selection of materials for thermal- 
flight aircraft. 


Weight-Efficiency Analysis of Thin-Wing 
Construction, by R. A. Anderson, National 
Advisory Committee for Aeronautics, Lang- 
ley Field, Va. 1956 ASME Aviation Con- 
ference paper No. 56—AV-13 (multilitho- 
graphed; to be published in Trans. ASME; 
available to Jan. 1, 1957). 


Some of the factors that determine the 
weight of multiweb thin-wing construc- 
tion are reviewed with the intention of 
directing attention toward developments 
that will lead to further improvements 
in weight efficiency. One of these is 
the use of a corrugated web system which 
can provide not only a stiff deflectional 
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Cross section of multiweb-wing structure 


support to the cover skins but also a high 
degree of rotational fixity to the skin 
panels. An associated problem is the 
provision of simple attachment members 
which are light in weight and capable of 
utilizing the web stiffness to support the 
cover skins. 

For structures requiring temperature- 
resistant materials, the use of sandwich- 
plate construction will greatly reduce 
the buckling instability problems in- 
herent with the high density of these 
materials. The total sandwich thick- 
ness need not be greater than 10 times 
the total face-plate thickness for this 
to be accomplished efficiently. The 
calculations presented for stainless-steel 
sandwich of current manufacturing capa- 
bility indicate that even at room tem- 
perature multiweb-wing construction of 
such material is competitive in weight 
with conventional aluminum-alloy struc- 
ture. Because sandwich construction 
permits efficient utilization of the 
strength of presently available tempera- 
ture-resistant materials, further improve- 
ment in weight efficiency largely depends 
upon any improvement that can be 
made in the yield-strength-to-density 
ratio of such materials. 


Design Criteria for Heated Aircraft 
Structures, by Robert Goldin, Bell Aircraft 
Corporation, Buffalo, N. Y. 1956 ASME 
Aviation Conference paper No. 56—AV-14 
(multilithographed; to be published in 
Trans. ASME; available to Jan. 1, 1957). 


ENGINEERING considerations which 
constitute structural criteria are briefly 
reviewed, and the use of ‘‘safety factor’’ 
in the ‘‘working-stress’’ approach is 
compared with its use in the ‘‘limit- 
load’’ design concept. It is recalled 
that in current aircraft-design practice, 
primary ‘“‘limit conditions’’ are arbi- 
trarily formulated on the basis of not 
combining two or more maximum 
severity conditions. Aerodynamic heat- 
ing superimposes: (4) maximum tem- 
perature, (4) temperature gradients, 
and (c) creep life as additional parame- 
ters which severely influence design. 
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The design-criteria problem is to define 
realistic combinations of these with each 
of the previous key parameters used in 
aircraft design. The possible design 
combinations are vastly increased, and it 
is contended that only a criteria frame- 
work and basic philosophy can be gener- 
ally applicable to all heated aircraft 
Proposals relative to safety factors, 
creation of limit load-and-temperature- 
condition combinations, and how to 
introduce creep life are presented, to- 
gether with illustrative examples of 
criteria for two types of aircrafc. 


Some NACA Research on the Effect of 
Transient Heating on Aircraft Struc- 
tures, by J. E. Duberg, National Advisory 
Committee for Aeronautics, Langley Field, 
Va. 1956 ASME Aviation Conference 
paper No. 56—AV-16 (multilithographed ; 
to be published in Trans. ASME; availabl: 
to Jan. 1, 1957). 


It 1s generally recognized that the most 
important effect of aerodynamic heating 
is the existence of high temperature in the 
airframe. These high temperatures de- 
preciate the structural properties of the 
materials of which the aircraft is made 
and, in general, lead to increased struc- 
tural weight. It is also true that during 
the heating process there is a nonuniform 
distribution of temperature throughout 
the structure. The external surfaces heat 
the most rapidly and the internal struc- 
ture lags behind an amount dependent 
upon the exact details of the construc- 
tion. There arises from the nonuniform 
temperature distributions a distribution 
of thermal stresses. 

The heating which a particular aircraft 
will experience depends upon its flight 
plan. Itis possible, however, to make an 
estimate of the maximum heating an air- 
craft might experience at a given Mach 
number and altitude by computing the 
initial heating rate associated with an 
instantaneous acceleration to that Mach 
number at that altitude. 

This paper discusses some of the 
techniques which the NACA has devel- 
oped for producing such heating rates 


HEATING RATE 


Maximum heating rate as a function of 
altitude and Mach number for an in- 
stantaneously accelerated wing section 
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and to illustrate their applications by 
presenting the results of some tests. 


Aircraft Structural Testing Techniques at 
Elevated Temperatures, by R. B. Baird 
and R.C. Brouns, Wright-Patterson Air Force 
Base, Ohio. 1956 ASME Aviation Con- 
ference paper No. 56—AV-15 (multilitho- 
graphed; to be published in Trans. ASME; 
available to Jan. 1, 1957). 


Tus paper reviews some of the test- 
system requirements and problems asso- 
ciated with structural testing of aircraft at 
elevated temperatures. A brief descrip- 
tion of loading methods used for the past 
generation of aircraft is presented. The 
requirements of an elevated-temperature 
test facility are established on the basis 
of the need for simultaneous testing and 
loading of an aircraft structure. 
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Exploded view of heating and loading 
system using heating blankets 


Heating devices such as_ heating 
blankets, strip heaters, film heaters, in- 
duction coils, radiant-heating coils, and 
infrared lamps, which are being investi- 
gated by the Wright Air Development 
Center, are discussed in relationship to 
methods of attaching loads. Complica- 
tions caused by simultaneous heating and 
loading are illustrated by a discussion of 
two structural tests performed at the 
Wright Air Development Center. A 
description is also given of an electronic 
computer developed to program the 
aerodynamic heating of a structure. 


Utilization of Solar Furnaces in High- 
Temperature Research, by Pol Duwez, 
California Institute of Technology, Pasa- 
dena, Calif. 1956 ASME Aviation Con- 
ference paper No. 56—AV-17 (multilitho- 
graphed; to be published in Trans. ASME; 
available to Jan. 1, 1957). 


Sorar furnaces may be used for funda- 
mental research on high-temperature 
materials or for studying the effect of high 
heat fluxes on materials and structures. 





For high-temperature material research, 
maximum performances in reaching the 
highest possible temperature are re- 
quired. A research furnace for this pur- 
pose may be relatively small (up to 10 ft 
at present and perhaps up to 15 ft in the 
future) with a sun’s image less than 1 in. 
in diam. In the existing furnaces, it ap- 
pears that temperatures up to about 3500 
K have been reached. Many of the most 
interesting materials which cannot be 
melted in more conventional laboratory 
furnaces would require still higher tem- 
peratures. The value of solar furnaces 
as research tools would be greatly in- 
creased if they could produce tempera- 
tures up to 4600 K. As shown in this 
paper, this goal can be achieved only by 
increasing the optical quality of the re- 
flecting parabolic mirror. It is believed 
that there is no physical limitation in 
building such high-quality mirrors, but 
their cost might be very high. 

High temperature in a solar furnace 
means high heat flux, and the high- 
performance furnace capable of reaching 
4600 K would have a flux of 37,500 cal/ 
cm?/min (2300 Btu/ft?/sec). Such a 
small furnace, however, with a sun's 
image diameter equal at the most to 1 in. 
may not be of great interest to the aircraft 
structural engineer. A high heat-flux 
area of at least 6 in. and possibly 12 in. 
‘this would mean a 200 ft parabolic 
mirror) may be required before solar 
furnaces are considered useful tools in 
solving structural problems associated 
with high-speed aircraft. For large 
furnaces of this type, the present state of 
the art indicates that the maximum flux 
attainable is about 9000 cal/cm?/min 
(550 Bru/ft?/sec). It would not be wise 
to say that these performances cannot be 
improved by better design, but because of 
the complete lack of experience in solar- 
furnace construction in this country, it is 
probable that many costly and frustrating 
attempts to build large high-performance 
furnaces will be made before successful 
results are obtained. 


Discussion on Safety-Factor Require- 
ments for Supersonic Aircraft Struc- 
tures, by G. M. Goldman, Avco Manu- 
facturing Corporation, Stratford, Conn. 
1956 ASME Aviation Conference paper No. 
56—AV-18 (multilithographed; to be 
published in Trans. ASME; available to 


Jan. 1, 1957). 

Tus paper deals with the safety-factor 
aspects of design rather than any dis- 
cussion of design-criteria conditions. It 
covers essential items concerning certain 
present safety-factor aspects, new prob- 
lems caused by the advent of heated air- 
craft structures, and the ideas of Air Force 


MECHANICAL ENGINEERING 














engineers as to the procedure necessary 
to provide adequate safety reserves in the 
design of new high-speed aircraft 


Oronite High-Temperature Hydraulic 
Fluids 8200 and 8515, by N. W. Furby 
and R. L. Peeler, California Research Cor- 
poration, Richmond, Calif., and R. I. 
Stirton, Oronite Chemical Company, San 
Francisco, Calif. 1956 ASME Aviation 
Conference pee No. 56—AV-22 (multi- 
lithographed; to be published in Trans. 
ASME; available to Jan. 1, 1957). 


Tuis paper presents data on two out- 
standing fluids developed for use over a 
wide temperature range. These fluids, 
Oronite high-temperature hydraulic 
fluids 8200 and 8515, have pushed top 
Operating temperatures upward some 300 
F without reducing performance at low 
temperatures. 

Oronite high-temperature hydraulic 
fluids 8200 and 8515 are outstanding in 
the following properties important for 
operation of high-speed aircraft and 
guided missiles: Viscosity at high 
temperatures, viscosity index, shear 
stability, volatility, oxidation and corro- 
sion stability, thermal stability. 

Hydrolytic stability of the Oronite 
fluids is excellent as compared to many 
silicate-ester-base fluids and lubricants 
Compatibility with 5606 fluid is good, and 
rubber compounds which appear satis- 
factory are available. Data on perform- 
ance in pumps at high temperatures in- 
dicate satisfactory performance in pumps 
designed for these temperatures. Foam- 
ing is greater than for 5606 fluid, but this 
does not appear to be a problem in well- 
designed systems. 

Oronite high-temperature hydraulic 
fluids 8200 and 8515 are now available 
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commercially. It is believed that they 
will provide exceptional service over a 
wide temperature range and will con- 
tribute to the success of supersonic 
flight. 


A Comparison of Hydraulic and Pneu- 
matic Accessory-Power Generation, 
by E. I. Brown, Mem. ASME, Vickers 
Incorporated, El Segundo, Calif. 1956 
ASME Aviation Conference paper No. 56— 
AV-23 (multilithographed; to be published 
in Trans. ASME; available to Jan. 1, 1957). 


AIRCRAFT accessory-power transmission 
systems utilizing hydraulic pumps and 
motors are shown to be more efficient 
than those using pneumatic turbines 
driven by compressor bleed. The hy- 
draulic system shows significant advan- 
tages in terms of both engine maximum 
thrust and cruise fuel consumption. A 
convertible hydraulic unit used as a tur- 
bojet starter motor and as an engine- 
driven hydraulic pump offers weight and 
performance advantages which further in- 
crease the value of hydraulics for all air- 
craft accessory-power systems. 


High-Temperature Problems of Air- 
Borne Electrical Equipment, by L. J. 
Lyons, Consulting Engineer, Los Angeles, 
Calif. 1956 ASME Aviation Conference 
paper No. 56—AV-25 (multilithographed; 
available to Jan. 1, 1957). 


Accorp1NG to this paper (1) New de- 
velopments in materials and components 
have been raising allowable equipment 
operating temperatures, but they have 
not kept pace with the environmental 
temperatures associated with increased 
flight speeds. 


(2) The severe perform- 
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ance penalties associated with cooling 
systems make it necessary to engineer 
equipment and installations with the 
best possible heat-exchange “‘effective- 
ness."’ (3) Much effort has been put into 
establishing optimum conditioning sys- 
tems, but equipment requirements are not 
known to a comparable degree of accu- 
racy, and most equipment designs have 
poor heat-transfer characteristics. (4) A 
basic factor causing inadequate knowl- 
edge of cooling requirements is the lack of 
life versus temperature data for many 
materials and components. (5) The 
major factor permitting inadequate equip- 
ment design is the equipment specifica- 
tion, which does not properly define 
environmental conditions, and does not 
require design consistent with current 
material limits, current airframe perform- 
ance, or improved types of cooling ar- 
rangements. (6) Forced fluid cooling 
will be the primary technique for some 
time to come, and specifications should 
call out coolant temperature, coolant 
flow rate, and coolant pressure drop. 


Recent Advances in Miniature Instru- 
ment Bearing Technology, by W. M. 
Bergethon, New Hampshire Ball Bearings, 
Inc., Peterborough, N. H. 1956 ASME 
Aviation Conference paper No. 56—AV-28 
‘multilithographed; available to Jan. 1, 
1957). 

CurrENT requirements for miniaturiza- 
tion in avionics design have resulted in 
increased emphasis on the need for instru- 
ment bearing components of better 
quality than traditionally available. 
Miniature bearings, one of the latest 
developments in the instrument ball bear- 
ing industry, are discussed from the stand- 
point of history, manufacturing, and ap- 
plication techniques, and performance 
evaluation. Future problems are also 
discussed. 


The Large Water-Based Transport and 
Its Military Uses, by Guy Mallery, Jr., 
Product Utilization Group Engineer, 
Martin-Baltimore, Md. 1956 ASME Avia- 
tion Conference paper No. 56—AV-26 
(multilithographed; available to Jan. 1, 
1957). 


Durine the past decade there have 
been striking changes in the design ap- 
proach to the military air transport. 
Initially, it was felt that a commercial 
airliner, with little modification, was 
suitable for military purposes. It was 
not until much later that the military 
transport was approached as a separate 
and distinct aircraft. Now, in accord 
with the concept of systems engineering 
the whole system of basing, manning, and 
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support is engineered as a unit along with 
the aircraft. 

Design engineering at Martin has at- 
tempted to place the maximum emphasis 
on the miltary utilization of a system. 
The design engineer must know the part 
played by the system in current military 
doctrines, and the duties it is expected to 
perform. 

Applying these utilization studies to 
the transport system has led to the con- 
clusion that there is a definite need for a 
large high-speed water-based aircraft. 

This conclusion is based on a study of 
the strategic mobility role and the the- 
ater logistics role of the transport, both 
of which are discussed in detail in this 


paper. 


The Technical Appraisal of the Per- 
formance of OS-45 and/or OS-45-1 
High-Temperature Hydraulic Fluids, 
by H. S. Litzsinger and R. E. Hatton, 
Monsanto Chemical Company, St. Louis, 
Mo. 1956 ASME Aviation Conference 
paper No. 56—AV-21 (multilithographed; 
available to Jan. 1, 1957). 


Or all the readily available chemical 
compounds, the silicate esters offer the 
greatest number of advantages as base 
stocks for high-temperature hydraulic 
fluids. 

Silicate esters as represented by OS-45 
and/or OS-45-1, are completely satisfac- 
tory for the forthcoming hydraulic 
systems, as we anticipate them today. 

Silicate esters hydrolyze to form pre- 
cipitates; however, the occurrence of this 
phenomenon in actual service has not 
been demonstrated to be a serious prob- 
lem and the products of hydrolysis, if 
contamination should occur, are not 
abrasive. 

OS-45 and OS-45-1 have been in 
existence and under test and evaluation 
by the airframe companies and component 
manufacturers since 1951, and today 
stand as the most advanced high-tem- 
perature hydraulic fluids that are offer- 
ing more than satisfactory performance 
in hydraulic systems for supersonic air- 
craft and guided missiles. 


Mass Flowmeter for In-Flight Refueling, 
by C. F. Taylor, General Electric Company, 
West Lynn, Mass. 1956 ASME Aviation 
Conference or No. 56—AV-20 (multi- 
lithographed; to be published in Trans. 
ASME; available to Jan. 1, 1957). 


A new mass flowmeter for in-flight re- 
fueling of jet aircraft is described. This 
flowmeter incorporates very large capac- 
ity in a compact rugged unit of un- 
usually high accuracy. Other features 
are light weight, low-pressure drop, no 
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rotating fluid seals, and fast response to 
sudden changes in fuel flow rate. This 
has been achieved by applying the 
angular momentum principle to obtain a 
mechanical torque that is linearly pro- 
portional to mass rate of flow. 


Controlled Gyro Tumbling by Means of 
a High-Angle Gimbal Stop, by Louis 
Curdo, General Electric Company, West 
Lynn, Mass. 1956 ASME Aviation Con- 
ference paper No. 56—AV-29 (multilitho- 
graphed; available to Jan. 1, 1957). 


WitH a conventional two-axis direc- 
tional gyro, it is possible for the heading 
indication in horizontal flight to be in 
error by 180 deg after certain aircraft 
maneuvers. The use of a high-angle 
gimbal stop climinates this kind of 
error by causing a type of controlled gyro 
tumbling. Controlled tumbling of this 
sort, however, introduces some error 
in the heading, because it changes the 
position of the spin axis. This paper 
gives some insight into the motion and a 
means of estimating the effects of varying 
parameters 


Measuring Ramjet Tailpipe Tempera- 
tures, by Philip J. Valentine and Edward 
P. French, Marquardt Aircraft Company, 
Van Nuys, Calif. 1956 ASME Aviation 
Conference paper No. 56—AV-30 (multi- 
chagpaghed available to Jan. 1, 1957). 


, 


TEMPERATURE MeasureMent on ramjet 
tailpipes requires instruments which 
are quite rugged, accurate, fast in 
response, and remotely indicating. 

Five systems of measurement are con- 
sidered: thermocouples, optical pyrome- 


ters, metallography, temperature-sensi- 
tive paints, and infrared photography. 
In the authors’ experience the latter two 
are most generally useful for this applica- 
tion. 

Temperature-sensitive paints change 
color at specified temperatures and may 
be used to determine what temperatures 
were reached at various portions of a 
tailpipe. 

The tailpipe may also be photographed 
on infrared film, the image density on the 
negative being a function of the tempera- 
ture of the tailpipe. 


Management 


Applying Linear Programming to In- 
ventory Planning in a Seasonal Market 
—A Case Study, by W. Moffett, 

Methods Engineering Council, Pittsburgh, 

Pa. 1956 ASME Engineering Management 

Conference paper No. 56—MGT-1 (in 

type; to be published in Trans. ASME; 

available to Jan. 1, 1957). 


Linear programming is a mathematical 
technique for determining an optimum 
of action when the situation is affected 
by many variables. In several instances, 
linear programming has been applied to 
production-planning problems to deter- 
mine a most profitable, least costly, or 
most productive program. 

This paper describes an application of 
linear programming to the problem of 
providing stable levels of employment in 
a plant producing parts for an assembly 
line which operates at a seasonally varia- 
ble rate. Linear programming makes it 
possible to formulate a plan for main- 
taining stable production levels with 
minimum cost. 
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Industrial Diesel- 
Power Units 
Comment by Realf Ottesen' 


Ir was interesting to see in this excel- 
lent paper? reference to the old hot-bulb 
diesel engines of 30 years ago and to note 
the relation of their combustion systems 
with those of some modern designs, such 
as the MAN Whisper engine and the 
Ricardo ‘‘Comet’’ engine. In his de- 
scription of their combustion systems 
the author uses the term “surface igni- 
tion."’ At the same time he reveals tests 
conducted by Prof. Carl J. Vogt and 
Professor Davies whose experiments in- 
duced them to believe that ignition in our 
internal-combustion engines occurs in the 
vapor phase and not in the liquid phase. 
Another point of great significance is the 
statement that ignition starts close to the 
orifice leading from the precombustion 
chamber to the main combustion cham- 
ber of the engine. 

Speaking of surface ignition, another 
possible influence should be pointed out 
which enters the picture in so far as the 
very beginning of ignition is concerned. 
Assuming that ignition starts in the 
vapor phase and the surface heat trans- 
mitted from the surrounding member of 
the combustion chamber has natural 
influence on the start of ignition, the 
writer finds it necessary to stress the influ- 
ence of the catalytic effect of the material 
as a surface heat carrier. Tests conducted 
over a number of years, primarily in 
Norway, on low-compression diesel 
engines have revealed that there is a 
definite catalytic influence from the sur- 
rounding walls. 

While the design of these precombus- 
tion chambers basically is similar to that 
shown in Fig. 2 of the paper, the follow- 
ing improvements have been made in re- 
cent years: The compression ratio does 
not exceed 7.5, which puts these engines 
still into the low-pressure field. The 
walls surrounding the precombustion 
bulb are completely cooled and are made 


1 Mechanical Engineer, Ingersoll-Rand Com- 
pany, Painted Post, N. Y. Affiliate ASME. 

2 **Analysis of Development Trends in Indus- 
trial Diesel-Power Units,"’ by C. G. A. Rosen, 
Mecnanicat ENGINgERING, vol. 77, December, 
1955, pp. 1065-1070. 
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of cast iron. When running at normal 
load the ignition in these engines is per- 
formed in the following way: 

A dense fuel charge is directed toward 
the throat between precombustion and 
the main combustion chamber. Indicator 
diagrams where a high degree of accuracy 
was observed show that ignition starts 
in the neighborhood of the throat, ap- 
parently caused by some droplets reach- 
ing the hot walls which convert them 
into some state of vaporization. In order 
to maintain a steady state of heat level, 
hot-spot members are arranged in the 
precombustion bulb in different ways. 
They can consist of inserted thick-walled 
rings, a husky helical spring with only a 
few windings penetrating into the path 
of the ignition charge, or an alloyed-steel 
tongue reaching into the neighborhood 
of the ignition charge. Those designs 
show that every attempt is made to 
reach the fuel droplets by means of a 
surface-heated member. Further tests 
have shown that the material used in 
these surface-heated members is of great 
importance, which is believed to be due 
to the catalytic influence of the special 
material employed. Cast-iron and steel 
alloys containing a high percentage of 
nickel have good catalytic properties. 
Low-carbon steels, however, show an in- 
ferior catalytic reaction. This fact estab- 
lished by long experience supports the 
author's statement that ignition begins 
as soon as some of the droplets are con- 
verted into the vapor stage. 

Another point worth remembering is 
the fact that modern low-pressure diesel 
engines even operate satisfactorily when 
the walls subject to surface heat are rela- 
tively cold which under ordinary circum- 
stances would prevent this type of engine 
from igniting at all. 

As to ignition qualities, the engines 
mentioned behave exactly like the diesel 
engine, and the shape of the diagrams is 
exactly the same as those found in diesels. 
The same ignition lag is seen, but the 
combustion pressure is considerably 
lower. 

Further work in Norway is in progress 
to modify the familiar hot-bulb chamber 
toward a more open design which brings 
these engines closer to direct-injection 
engines. Also, it should be mentioned 
that the Pintaux nozzle was tested with 
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promising results and might become con- 
tributory to their further progress. 
Supercharging is also feasible 

There is one problem with these low- 
compression engines which has not yet 
been solved. All efforts to increase the 
compression ratio above 7.5 have failed 
completely, and there appears to be a 
range between 8 and 11 where combustion 
is unstable, noisy, and inefficient. The 
author’s comments on this point would 
be appreciated. 


Author's Closure 


Mr. Ottesen’s remarks are of interest 
and his veiled indication brings out a 
point on the virtues of lower-compression 
oil engines. This certainly is a means for 
reducing cost of manufacture and also 
presents a real opportunity to develop 
higher outputs within limited maximum 
combustion pressures. 

The influence of wall temperatures is a 
factor that has been studied by some of 
the students at Stanford in relation to its 
influence on heat-transfer rates through 
the walls into the water jacket. A hyper- 
bolic curve reveals some interesting con- 
notations. The relationships, however, 
can be upset considerably by changing the 
compression ratio for a given engine from 
7'/,to10. The answer to this problem is 
not known to the author but the results 
indicate that the characteristics are of a 
nonlinear function. This presents a 
promising opportunity for future study. 

With regard to Mr. Dahlund’s re- 
marks from the floor, there appears to 
be a place where engineers from industry 
can be of considerable value in closely 
co-operating with the colleges of the 
nation. Excellent results can be ob- 
tained in research with considerable 
economy and effectiveness in our col- 
leges provided the projects are properly 
guided. It is our job as engineers to find 
the opportunities to set up such projects 
and to assist in their guidance. 

It was interesting to hear Mr. Dahlund 
mention the experiments they have con- 
ducted in using cells for improving mix- 
ture formation in spark-ignition engines. 
This further illustrates that this field is 
open for wider exploration. 

Concerning fuels, there is need for 
clarification of the term heavy fuels 
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How heavy is heavy? We use the term 
in such a loose manner that a definition is 
sorely needed to limit its scope of mean- 
ing. Some of the refinery methods in use 
today produce stocks that can be con- 
sidered in the category of heavy, accerd- 
ing to certain specifications, and light 
when analyzed for other properties. 
Certain of these fuels are unusable in our 
present-day engines because of ignition 
and combustion problems. Our lack of 
understanding of the factors involved 
bears further investigation. The experi- 
ments referred to in the paper illustrate 
one method of approaching the svbject. 

It is also of interest in this particular 
development to focus attention on the 
Ordnance Department's desire for engines 
for combat purposes which will burn a 
range of fuels from motor gasoline to 
diesel distillates. It is well known that 
there is a relative scale of cetane to oc- 
tane; 19 cetane is within an octane range 
of motor fuels that can be expected to be 
used by military services within the next 
few years. The experiments illustrated 
indicate a possibility of consuming gaso- 
line in diesel engines by pilot-injection 
methods 


C. G. A. Rosen.* 


Reversible Pump-Turbine 
Comment by Fred E. Cornwell‘ 


Tus paper’ presents a fine outline of 
many of the design and operating fea- 
tures of this unique installation. The 
model and prototype performance curves 
for the final design, of course, can only 
indicate the extensive investigations 
which terminated in the units as built. 

In the early stages of analysis of the 
transient behavior of the unit as a pump 
the WR? had to be estimated. The nor- 
mal WR? of either a generator or a 
motor of the proposed size for speeds of 
300 and 257 rpm is from 750,000 to 
1,000,000 Ib-ft?. Values this low, how- 
ever, showed pressures below atmos- 
pheric for an appreciable portion of the 
tunnel discharge line following power 
interruption to the pump. As our nor- 
mal design practices try to avoid this 
condition, a minimum WR? of about 
1,500,000 lb-ft? was found to be desira- 
ble. When the two-speed design was 
decided upon, the resulting WR? of 
3,350,000 lb-ft? as given by the author, 
_ * Consulting Engineer, Caterpillar Tractor 
Co., Peoria, Ill. Fellow ASME. 

‘ Supervisor, Mathematical Analysis Unit, 
Technical Engineering Analysis Section, Divi- 
sion of Design, Bureau of Reclamation, Den- 
ver, Colo. 

5 **Field-Testing a Reversible Pump-Tur- 
bine,’’ by F. E. Jaski, Mecuanicat ENGINEER- 
1NG,’” vol. 78, February, 1956, pp. 141-144. 


June, 1956 


far exceeded our minimum requirements. 

The closure or opening time of the 
butterfly valve of over 3 min was neces- 
sary to prevent excessive water hammer. 
This closure is at a linear angular rate 
which simplifies the controls. The slow 
closure of the valve when the unit is 
operating as a turbine results in the high- 
speed rise. Since the units are designed 
against this speed, no special precau- 
tions need be taken against excessive re- 
verse speed following power failure when 
operating as a pump. 

Incidentally, the close and opening 
times of the butterfly and tube valves, 
in the line which by-passes the unit, 
were set so that gradients produced by 
operation of the valves would be less 
severe than those produced by operation 
of the pump-turbine. 


Comment by William J. Rheingans® 


The writer visited the Flat Iron Power 
and Pumping Plant in September, 1955, 
after the unit had been in operation about 
19 months, and observed its performance 
and the starting and stopping procedures. 
The performance, both as a pump and asa 
turbine, seemed to be exceptionally quiet 
with nearly a complete absence of no- 
ticeable vibration and noise. This was 
probably partly due to the absence of 
movable wicket gates because the unit 
is Operating at or near the best efficiency 
point with corresponding good flow pat- 
terns and low hydraulic-shock losses. 

The author describes the methods used 
originally for starting and stopping the 
unit both as a pump and turbine. Actu- 
ally, after the plant operators became 
more familiar with the performance of 
the unit, the methods of starting and stop- 
ping were simplified and speeded up. 

Since the unit is not equipped with 
movable wicket gates or a governor and 
since the starting and stopping proce- 
dures may be of considerable interest in 
determining the feasibility of this type 
of equipment for future projects, a gen- 
eral description of the methods used 
follows. 

Originally ic was thought that in 
starting the unit as a turbine the by-pass 
valve of the penstock valve would have 
to be used for the final adjustment of 
speed for synchronizing. Actually, it 
was found that the main penstock valve 
can be manipulated for this purpose 
and that the unit can be put on the line 4 
min 10 sec after starting to open this 
valve. It is possible to bring the speed 
of the unit up so gradually, and it holds 
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so steady that actual synchronization is 
no problem. 

It also was found that owing to the 
construction of the generator-motor, the 
pull-in method of starting the unit as a 
turbine can be used. Using this method, 
the penstock valve is opened a predeter- 
mined amount. When the unit reaches 
200 rpm (normal is 257 rpm) the circuit 
breakers are closed, and the opening 
of the penstock valve is continued. The 
unit reaches normal speed of 257 rpm 2 
min after start of the opening of the 
penstock valve; 1 min 15 sec later 
the penstock valve is wide open and the 
unit is generating full load. 

In the design of the unit arrangements 
were made so that it could be started 
as a pump by dewatering the runner, 
guide case, and scroll case up to the pen- 
stock valve. The unit would then re- 
quire a low starting torque and thus 
produce little disturbance on the system. 
However, the electrical equipment was 
all designed so that the unit could be 
started under water. Actual practice 
has shown that the unit can be started 
readily without dewatering, especially 
since the disturbance on the system is 
less than was anticipated. This method 
is now being used as a standard proce- 
dure and 3 min 20 sec after commencing 
starting operations the penstock valve 
can be wide open and the unit pumping 
full capacity. 

The shutting-down procedures when 
the unit is operating either as a pump 
or a turbine are quite simple, in that in 
both cases it merely consists of closing 
the penstock valve and opening the cir- 
cuit breaker at the proper time. In both 
cases the unit can be brought to a com- 
plete stop about 7'/2 min after the start 
of the shutdown operation. The clos- 
ing time of the penstock valve is set at 3 
min 20 sec. 

Although the writer was unable to 
inspect the runner during his visit to the 
plant, the operators stated that a recent 
inspection had shown no signs of wear 
or pitting, after more than a year’s opera- 
tion. 

It certainly is a satisfying experience 
when a unit of this type, which departs 
so radically from previous basic designs, 
can be placed in operation without en- 
countering any difficulties and gives the 
excellent performance indicated by the 
field tests and operating and mainte- 
nance records. 


Comment by Leslie J. Hooper’ 


It is not often that the same test meth- 
ods and instruments are used to check 


7 Professor of Hydraulic Engineering, 
Worcester Polytechnic Institute, Worcester, 
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efficiencies of a pump and a turbine in the 
same installation. Obviously, errors fa- 
voring a pump would penalize a turbine 
and vice versa. For instance, if the 
water Measurements were indicating a 
discharge that was too small, a turbine 
would appear to have a higher efficiency 
and a pump a lower efficiency than was 
actually the case. 

It is therefore interesting in this case 
to compare the model and prototype per- 
formance for operation as a pump and asa 
turbine. It will be noted that the ef- 
ficiency of the prototype pump was 
found to be about 2.0 per cent higher 
than the model test and the efficiency of 
the prototype turbine was found to be 
about 1.4 per cent higher than the model. 
Since the systematic error is only one 
half of the difference between these two 
“‘step-up”’ figures it would appear that 
the systematic errors had been kept to a 
very small figure in these efficiency tests. 


Comment by Webster J. McCormack’ 


Tue author should be commended for 
his presentation of both model and proto- 
type performance data for the Flatiron 
pump-turbine. It will only be after 
many more such comparisons of labora- 
tory and field-performance results of 
pump-turbines are presented that their 
reliability can be established and ade- 
quate step-up formulas devised. 

The paper would be more valuable 
if ic included a description of the actual 
methods and apparatus used to measure 
the head, discharge, and power for the 
laboratory model, for comparison with 
the prototype field-test procedures. It 
also would be of interest to know 
whether the prototype runner-discharge 
areas are exactly proportional to the 
square of the prototype-model diameter 
ratio. 

The author states that the Flatiron 
unit ‘‘is the first reversible pump-tur- 
bine designed, built, and installed in the 
United States."’ While this statement is 
strictly correct, it may be misleading. 
Although they were “‘installed’’ in 
Brazil, the writer's company ‘‘designed 
and built’’ the first reversible Kaplan 
*(adjustable-blade) pump-turbine for the 
Traicao Plant in 1938 and the first re- 
vorsible Francis pump-turbine for the 
Pedreira Plant in 1946. 

The author has brought out some ad- 
vantages of two-speed operation, es- 
pecially the improved performance for 
generating at low heads. The writer 
would like to discuss this phase of the 
Flatiron design and show how an alter- 
native feature will generally accomplish 
the same end results at less expense. 

* Hydraulic Engineer, S$. Morgan Smith 
Company, York, Pa. 
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Consider the following three design 
features on the Flatiron unit: 

1 Nowicket gates. 

2 Two-speed operation. 

3 Two butterfly valves, one immedi- 
ately upstream of the unit and one 6000 
fe from the plant. 

Compare these with a unit of the fol- 
lowing design: 

1 Wicket gates. 

2 Single-speed operation. 

3 One butterfly valve 6000 ft from the 
plant. 

The electrical-machinery manufactur- 
ers have previously indicated that a 
two-speed motor-generator would cost 
from 75 to 100 per cent more than a 
single-speed machine. For a unit with- 
out wicket- gates, a butterfly valve im- 
mediately upstream of the pump-turbine 
is required to synchronize and shut 
down the unit. A butterfly valve is 
used for a unit with wicket gates merely 
to eliminate dewatering the entire pen- 
stock for inspection and repair of the 
prime mover, but, since this normally 
would be done only once a year, most 
operating companies would find its use 
uneconomical. Wicket gates can be 
supplied for approximately the same 
price as a butterfly valve. 

It becomes quite obvious, therefore, 
that a unit with wicket gates instead of a 
butterfly valve, and with the same speed 
of operation for both directions, will have 
the lower purchase price. 

The next question is whether or not 
the single-speed unit with wicket gates 
can achieve the same hydraulic perform- 
ance as the two-speed unit without 
wicket gates. Also, if not, can the addi- 
tional power of the two-speed unit at 
the lower heads be evaluated to justify 
its first cost? 

The answer to the first question can be 
either yes or no, depending upon the 
various factors involved. For extreme 
variations in head, the answer is a defi- 
nite no. The second question is an 
answer to the first in that an evaluation 
of the comparative performance of the 
two types under the conditions of opera- 
tion, considering also first costs, must 
be made for each specific application. 
It is the writer's opinion that the single- 
speed unit with wicket gates would win 
out for most of the presently proposed 
installations, since they do not have the 
extreme head variations that would 
justify two-speed operation. 

There are many advantages of wicket 
gates that have been covered fairly 
completely in the technical press.? The 

* “Test Characteristics of a Combined Pum 
Turbine Model With Wicket Gates,’ by R. V. 
Terry and F. E. Jaski, Trans. ASME, vol. 64, 
1942, p. 731. 
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most important is that the generating 
output is not solely dependent on 
the head at the time of operation 
and, therefore, a constant dependable 
load can be made available for any 
operating head by proper sizing of the 
unit. 


Comment by G. Dugan Johnson” 


Ir 1s well known that the most dif- 
ficult item in a turbine (or pump) field 
test is. an accurate determination of the 
water flow rate. In recent years the 
Gibson pressure-time method has been 
almost universally accepted in North 
America as the '‘'standard’’ for meas- 
urement of hydraulic-turbine discharges, 
largely because of its relatively conven- 
ient application in strict accordance 
with the ASME Test Code for Hydraulic 
Prime Movers, as compared with the 
Allen salt-velocity method. However, 
the Gibson method has not been adapted 
to the measurement of pump discharge, 
whereas the salt-velocity method is 
readily adaptable to flows in cither 
direction, as has been pointed out by 
the author. 

Although it is usually difficult, and 
frequently impossible, to satisfy com- 
pletely the ASME Test Code conditions 
for a salt-velocity test, it appears that 
it was feasible to conduct the Flatiron 
pump-turbine tests in strict accordance 
with the Code requirements. The only 
significant deviation mentioned by the 
author was the use of a recent innova- 
tion called a ‘‘turbulator,’’ which ‘‘dis- 
perses the water so that a more uniform 
velocity is obtained across the area of the 
penstock at the measuring section, and 
gives better distribution of the brine 
solution as it passes the electrodes, par- 
ticularly at the lower velocities."’ 

The Code specifications for the salt- 
velocity method are based on tests con- 
ducted at the Alden Hydraulic Labora- 
tory of the Worcester Polytechnic Insti- 
tute in circular pipes without turbula- 
tors. It hardly seems possible that the 
same type of electrodes as developed 
for ordinary pipes would ‘‘give equal 
weight electrically to rings of equal area’ 
in circular pipes with turbulators, as 
required by Paragraph 91 of the 1949 
ASME Code. The writer would like to 
know what type of electrodes were used 
for the Flatiron tests, whether they 
were designed to weight properly the 
velocity distribution effected by the 
turbulator, and whether they were 
identical in every respect for both the 
pump and the turbine tests. 





10 Chief Hydraulic Engineer, S. Morgan 
Smith Company, York, Pa. Mem. ASME. 
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Author's Closure 


Mr. Cornwell gives an interesting ex- 
planation of the extensive study of 
transient behavior of this unit upon 
power failure during a pumping or gen- 
erating cycle. With the inherent WR 
squared in the two-speed generator- 
motor and long closing time of the butter- 
fly valve, excessive pressure changes will 
not occur in the long penstock and tunnel. 
Such studies of transient behavior must 
be made to determine the proper time of 
closure to avoid conditions that may 
cause damage to the unit or penstock, or 
to determine if a surge tank is required. 


Salt-Velocity Tests 


Professor Hooper points out the im- 
portance of keeping systematic errors 
in a test of a reversible pump-turbine 
down to the lowest possible figure. The 
salt-velocity tests were made carefully, 
and are believed to be truly realistic of 
the actual flow through the unit in either 
direction. All other measurements were 
made with equal precision, and the errors 
of measurement appear very small in- 
deed. 

Mr. Rheingans mentions that the unit 
operates quietly, and suggests that this 
may be partly due to the absence of 
wicket gates. The author does not want 
the reader to conclude that wicket gates 
may cause a pump-turbine to be noisy. 
A pump-turbine with wicket gates will 
also operate quietly. If there is any 
noise, it May occur at small gate open- 
ings, just as in a conventional turbine, 
or at small gate openings on a pumping 
cycle, because the wicket gates are then 
at an angle not suited to the best flow to 
or from the runner, which causes shock 
losses. 


Butterfly Valve Versus Wicket Gates 


The unit synchronizes very smoothly 
by control of the butterfly valve, because 
there is probably better control of the 
speed than with wicket gates. When a 
unit is brought up to its no-load speed 
for synchronizing, it will be running at 
a runaway speed for each position of the 
butterfly-valve wicket, or in the case of 
wicket gates, for each opening of the 
wicket gates. At small openings of the 
butterfly valve, or at small openings of 
the wicket gates, there is a throttling of 
the flow, causing a loss of head through 
the butterfly valve or through the wicket 
gates. We must then find the correct 
opening of the butterfly valve or wicket 
gates that will produce a loss of head 
such that the net head between the valve 
and runner, or between the wicket gates 
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and runner, will produce a runaway speed 
just equal to the correct speed in rpm for 
synchronizing the unit to the line fre- 
quency. At this valve opening or wicket- 
gate opening, the unit will run at con- 
stant speed as long as the head remains 
unchanged. When we have the correct 
valve or wicket-gate opening that will 
produce the correct speed in rpm for syn- 
chronizing, the circuit breaker can be 
closed, and the unit can be connected 
to the line in phase with the line fre- 
quency without causing any disturbance 
to the system. Wicket gates usually 
cause coarser control of this speed, be- 
cause, at the small openings, a change of 
as little as one degree movement can 
make the net head on the runner go up 
or down considerably, and the speed 
will go up or down in the same propor- 
tion. 

With a butterfly valve, the fixed-stay 
vanes are set at about the best gate 
opening, and the angle of attack is more 
suitable for the runner when it is near 
the synchronizing speed in rpm. A 
small change of the valve-wicket angle 
only controls the amount of water flow- 
ing, with little effect on the angle of 
attack on the buckets, since the valve 
wicket is at a great distance from the 
runner buckets. Thus the change in rpm 
and frequency is very little, and the unit 
can be “phased in’’ quite smoothly. 


By-Pass Valve Control 


A by-pass valve around the butterfly 
valve provides a micrometric control of 
the quantity of water flowing when 
synchronizing, and gives remarkably 
smooth control of the speed. If the 
by-pass is used, the butterfly-valve wicket 
can be opened to produce a speed 10 or 
20 rpm below synchronous speed. Then 
the by-pass valve is opened gradually, 
and the speed comes up to synchronous 
rpm very smoothly. It can be held 
steady when it reaches synchronous 
speed for a long time, so that the syn- 
chroscope just creeps across the 12 o'clock 
position at the time the circuit breaker 
is closed. If the operator opens the by- 
pass too much and overshoots the cor- 
rect speed, the by-pass can be closed 
gradually to reduce the speed back to 
synchronous rpm very smoothly. A 
motor control on the by-pass valve 
provides the same type of control as is 
standard equipment on turbine governors 
equipped for remote control of the wicket 
gates on a conventional turbine. 


Model Tests 


Mr. McCormack requests information 
about the model test in the laboratory. 


The test model was a horizontal unit 
driven by a calibrated induction motor 
for pumping. A hydraulic dynamometer 
measured the torque in the turbine 
tests. Head was measured by mercury 
manometers and calibrated pressure gage. 
Flow was measured by a calibrated ven- 
turi meter. 

The areas between buckets of the pro- 
totype runner were measured carefully, 
and other check measurements also were 
made on the runner before it left the 
shop for shipment to the power plant. 
These check measurements showed the 
prototype to be a true scale step-up of 
the model runner, actually less than 1/19 
per cent larger than the model. The 
author does not consider the statement 
misleading that ‘‘this is the first reversi- 
ble pump-turbine designed, built, and 
installed in the United States,’’ since 
this is the first unit of this kind built and 
installed in this country. The author's 
company also designed and built two 
reversible pump-turbines for Pedreira 
and a third unit for the Edgard de Souza 
Plant in Brazil. The largest reversible 
pump-turbine in the world, just com- 
pleted by the author’s company, for the 
Tennessee Valley Authority, is now in 
operation at Hiwassee Dam, North 
Carolina. 


Two-Speed Operation 


Mr. McCormack seems somewhat con- 
fused by the benefits obtained in this ap- 
plication from two-speed operation. As 
explained by the paper, the improved 
performance from two-speed operation is 
obvious. In regard to the cost, the 
evaluation was made by the Bureau of 
Reclamation, and the benefits apparently 
justified the purchase. There are ap- 
plications for single-speed and two-speed 
units, either with or without wicket 
gates, but space does not permit a dis- 
cussion of their relative merits here. 
Each application must be studied care- 
fully to make the proper selection. 
There are many hydraulic-turbine in- 
stallations which have a penstock valve, 
as well as wicket gates. In this applica- 
tion, the omission of the wicket gates re- 
sulted in a distinct cost saving. 


Electrodes Used in Testing 


Mr. Johnson requested information 
about the electrodes used in the salt- 
velocity tests. The electrodes consti- 
tuted a grid of vertical and horizontal 
bars spaced across the circular area to 
give equal weight electrically to rings of 
equal area of the pipe cross section. 
Identical electrodes were used for both 
the pump tests and turbine tests. At 
the conclusion of the pump test, they 
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were moved to the plant side of the 
brine-injection pop valves for the tur- 
bine test. The turbulator is not a recent 
innovation in salt-velocity tests. It has 
been used in the tests of the pumps on 
the Colorado Aqueduct of the Metropoli- 
tan Water District of California and 
others. Check runs were made in the 
turbine test, with a flow of 8 fps in the 
penstock with the turbulator removed. 
There was no significant change in the 
results 

The author wishes to thank the dis- 
cussers for their valuable contributions 
to this paper. 

It is hoped that future applications 
of the reversible pump turbine will re- 
sult in many more papers and discus- 
sions of this relatively new type of 
hydraulic prime mover. 


Frank E. Jaski.!! 


Fin Efficiency” 


Tue following nomenclature is used in 
this note: 


A = cross-section area of a spine 

C = circumference of a spine 

4 = surface coefficient of heat transfer 
k = conductivity of fin material 


V b/ky, (for a fin) = ~/bC/RA (for 
a spine) 

r = radius of a circumferential fin 

x = distance from base 
y = half thickness of base of a fin 

w = height ofa fin = x, 

6 = temperature difference between sur- 

face and ambient 

@ = fin efficiency = 0,,/6, 


a = 


Subscript 4 refers to base, m refers to inte- 
grated mean value over surface, 
and ¢ refers to tip. 


When it is sufficiently accurate to as- 
sume that the surface coefficient has a 
constant value over the surface of a fin, 
solutions of the differential equations 
can be obtained. Gardner's paper! 
shows his results together with those 
of earlier workers, in graphical form. 
That paper contains an adequate bibliog- 
raphy 

Often it is convenient to have the re- 
sults in the form of equations rather than 


11 Engineer in Charge, Pump Turbines, Hy- 
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124 Brief Note by G. M. Dusinberre, De- 
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18 “Efficiency of Extended Surface,"’ by 
K. A. Gardner, Trans. ASME, vol. 67, No- 
vember, 1945, p. 621. 
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graphs, but the exact solutions are awk- 
ward in form and tiresome to evaluate. 
Fortunately, the results for fins of high 
efficiency can be approximated in simple 
algebraic form, while fins of low effi- 
ciency are of no industrial importance 
anyway. 

The accuracy of the algebraic ex- 
pressions is better than the probable 
accuracy of the initial assumption (that 
one knows 4 precisely, and 4 is constant 
everywhere). This holds down to about 
@ = 0.75. 


Case | 


A longitudinal fin of uniform thickness 
or a spine of uniform section. The tip 
area is assumed nonconducting; other- 
wise, a fictitious length may be used 


yes 24,2 1] 
m*w 
l : 
+ 3 
6, 1 
=- 2 
6, 1 + m*w? | J 
2 
6 m*w— x)* ' 
6, + 2 B] 


These equations can be derived from 
the series for the hyperbolic tangent and 
cosine. 

Those below were obtained simply 
by fitting equations to the Gardner 
curves. 


Case 2 
A longitudinal fin of triangular section 
] . 
oo 23 [4] 
1 + mw 
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Trapezoidal sections can be approxi- 
mated by a weighted average between 
the results of Equations [1] and [4]. 


Case 3 


A circumferential fin of rectangular 
section 


1 J 
aie m*w? 5] 
an V (n/t) 


Case 4 


A conical spine. In the equation for 
m, C, and A refer to the base of the spine 


] 


= [6] 
1 + 0.15 m*w? a 
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Seeks Material on 
George H. Corliss 


To THe Epitor: 


I am collecting material and informa- 
tion relative to the life and career of the 
late George H. Corliss in preparation for 
writing a biography of this distinguished 
Providence engineer. 

If any of your readers have documents, 
letters, or have knowledge of material 
which would shed light on the life and 
work of Mr. Corliss, I would be grateful 
if they would communicate with me at 
Brown University Library, Providence 
12, R. I. 

If such documents could be loaned to 
me, I shall have them copied and return 
the originals to their owners. If, on the 
other hand, the owners should desire to 
deposit the originals with the other 
Corliss papers already in the Brown 
University Library, they will be ac- 
knowledged and cataloged and made 
available to scholars. 


S. J. Berard.'4 


The Engineering 
Profession 


Comment by John Robert Connelly ® 


Tue December issue of M&cHANICAL 
ENGINEERING devoted considerable space 
to ‘A Comprehensive Appraisal of the 
Profession,’’"® and under “‘News"’ to a 
proposed survey.” 

Since the survey will cost quite a bit 
of money that will come out of various 
people’s pockets, and consume quite an 
amount of time of highly trained people, 
it is appropriate to consider whether it 
ought to be made 

Before these questions can be answered 
rationally we need to review and agree 
on our basic philosophy of what an en- 
gineering education should be. This will 
reveal my age but when I was in school 
it was still mentioned that ‘‘education 
was aimed at character building and de- 
veloping the ability to think.’ The 
young men brought up under that phi- 
losophy seem to have made pretty com- 
mendable engineers these past 50 years. 


14 Professor of Engineering, Brown Univer- 
sity, Providence, R. I. 

18 Palmerton, Pa. Mem. ASME. 

16**A Comprehensive Appraisal of the 
Profession—A Critical Need,’’ by S. C. Hollis- 
ter, Mecuanicat ENGINggERING, vol. 77, De- 
cember, 1955, pp. 1053-1055. 

17 “Survey of Engineering Profession Pro- 

sed at 23rd Annual Meeting of ECPD," 

ECHANICAL ENGINEERING, vol. 77, December, 


1955, p. 1144. 
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Whole industries have been developed 
without their founders having had the 
““benefit’’ of studying our modern engi- 
neering college courses 

There has been quite a change in the 
aim and content of the various engineer- 
ing curricula and courses, particularly 
in the past 30 years. From the aims stated 
in the foregoing, a shift has taken place 
toward ‘“‘preparing’’ the student for engi- 
neering, at least what the professors 
think engineering is or will be. From a 
study of the work and content of a present 
engineering curriculum, a person could 
well conclude that all graduates will be 
research men or designers. 

It will not take a million dollars spent 
in a survey to establish that for every 
research man or designer there are scores 
of engineers involved in manufacture, 
sales, applications, installation and main- 
tenance of the equipment developed out of 
the laboratory and from the drafting 
board. Further, that the per cent of 
engineers per 1000 workers is increas- 
ing in these latter categories just as surely 
as in the research and designer cate- 
gories 


Scholastic Mortality 


As long as enough young men could be 
found who were willing and able to take 
this research-design education and still 


Reviews of Books 


Flow Production 


Principtes or Mass anp Fitow Propuction. 
By Frank G. Woollard, with a foreword by 
Sir Leonard Lord. Philosophical Library, 
New York, N. Y.; Iliffe & Sons, Ltd., 
London, England, Revised edition, 1955. 
Cloth, 6'/, X 9%/, in., illus, figs, index, 
195 pp., $7.50. 


Reviewed by Jesse Huckert! 


‘““FLrow Propuction, where it is ap- 
plicable, can be a major factor in increas- 
ing production since the results accruing 
from the adoption of this comparatively 
new system are little short of astounding. 


! Project Engineer, The Jeffrey Manufacturing 
Company, Columbus, Ohio. Mem. ASME. 


June, 1956 


fill the needs of engineering recruiting, 
the system has muddled along fairly 
well. But now shortages are beginning 
to appear. The statement has been 
made in various places that when the 
engineering enrollment in colleges goes 
over a certain figure, a substantial in- 
crease in scholastic mortality occurs. 
It is inferred that engineering graduates 
of quality have this figure as a ceiling. 

Let us examine on what this increased 
scholastic mortality is based, particu- 
larly in mechanical engineering. Most of 
it occurs in the first two years of an 
engineering education. Modern nuclear 
physics and mathematics, for example, 
play a heavy part in this mortality. 
It may come as a distinct shock to the 
professors, but there are many able engi- 
neers who have never used the mathe- 
matics they studied in college. Further, 
I have known a number of engineers who 
were not succeeding particularly well. 
In no case could this failure be charged 
to a deficiency in mathematics or physics. 
(If mathematics is so valuable, why 
aren't the mathematicians the top engi- 
neers of our country?) 

To require a subject of all students be- 
cause some might use it in graduate work 
or in practice years later is raising an 
artificial requirement. How many simi- 
lar artificial requirements are built into 
the present engineering curricula? If 


an Booke Reesived in En 


Indeed, it is scarcely too much to claim 
that this new technique is, in itself, 
another complete turn in the industrial 
revolution."’ So begins chapter one— 
“History of Flow Production.” 

Though designated as history, chapter 
one and chapter two as well, under the 
title “Range of Applications,’’ serve 
mainly to define the differences between 
mass production and flow production and 
to emphasize that it is the principles 
underlying mass and flow production 
that have lasting interest and permanent 
value, not the current techniques and 
practices associated with them. 

‘‘Mass production implies the method 
of making vast quantities of similar 
articles—simple or complicated—by a 


they were removed is it not possible the 
number of engineer graduates with the 
BS degree could be increased without 
increased scholastic mortality? Further 
artificial requirements tend to obscure 
the real essential of an engineering 
education. If a particular student de- 
sires more advanced specialized work he 
can take the necessary preparation 
without forcing it on the great majority 
of the undergraduates. Further, there 
always exists the opportunity for anyone 
to continue his studies by himself after 
graduation. 

If the survey proposed should be made 
and result in a realistic appraisal of the 
field of engineering as it exists in total 
so that the real essential of an engineer- 
ing education could be developed, the 
survey will be worth while. However, 
the engineering approach to this point 
would be, is that the least expensive way 
to find the answers? 


Correction 

On the cover and contents page of the 
April, 1956, issue of Mecnanicat Enat- 
NEERING, an error was made in the title 
of the leading article, ‘‘Manufacturing 
Synthetic Lumber in Germany,"’ by A 
Elmendorf, W. Klauditz, and A. Luhning 
The word ‘‘lumber’’ became ‘“‘rubber”’ 
with gremlinlike ease. Our faces are red, 
our apologies abject. 


series of individual acts which are not 
necessarily connected with each other. 
Flow production, on the other 
hand, envisages the passage of the part 
from operation to operation in a direct 
and uninterrupted sequence.” 
Eighteen basic principles are listed in 
chapter three; namely, “‘(1) (4) Mass 
production demands mass consumption; 
(6) flow production requires continuity 
of demand; (2) The products of the sys- 
tem must be specialized; (3) The products 
of the system must be standardized; (4) 
The products of the system must be 
simplified in general and in detail; (5) 
All material supplies must conform to 
specification; (6) All supplies must be 
delivered to strict timetable; (7) The 
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machines must be continually fed with 
sound material; (8) Processing must be 
progressive and continuous; (9) A time 
cycle must be set and maintained; (10) 
Operations must be based on motion 
study and time study; (11) Accuracy of 
work must be st-ictly maintained; (12) 
Long-term planning, based on precise 
knowledge, is essential; (13) Mainte- 
mance must be by anticipation—never 
by default; (14) Every mechanical aid 
must be adopted for man and machine; 
(15) Every activity must be studied for 
the economic application of power; 
(16) Information on costs must be 
promptly available; (17) Machines 
should be designed to suit the tasks 
they perform; and (18) The system of 
production must benefit everyone—con- 
sumers, workers and owners.” 

Beginning in chapter four, ‘‘Launching 
a New Product,” the eighteen principles 
are expanded and illustrated. In a few 
chapters only one principle is treated; 
in others, two or three. Not in every 
instance is the principle, or principles, 
covered by a particular chapter obvious 
from the title of the chapter. 

Chapter fifteen, ‘‘The Automatic Fac- 
tory,’’ is not confined specifically to any 
of the principles. Rather it aims to 
show how automatic transfer machines 
and the techniques associated with them 
lead toward the automatic factory. 
Chapter sixteen, titled “‘Human Rela- 
tions," concludes the discussion with 
the last principle. Besides the line 
diagrams, the text is supported and illus- 
trated with well over a hundred photo- 
gravures of machines and factory instal- 
lations. 





ENGINEERING TaBLgs. 
First edition, 1956, 
McGraw-Hill Book Company, Inc., New 


ASME Hanpsoox: 
Edited by Jesse Huckert. 


York, N. Y. Various pagings, 7'/2 X 10!/s 
in., bound. $12. This is a compilation of 
tables of recognized design standards, often 
needed by engineers but not usually found in 
handbooks. The fifteen sections of the 
book group together data pertinent to the 
design of specific machine elements and cover 
such subjects as bearings, gears, cylindrical 
fits, springs, tubing, electric motors, and 
gaskets. _— of the information given 
are methods for finding loads on ball bearings; 
data on bars and tubes suitable for reworking 
into gears, levers, shafts, or screws; and a table 
of involute functions. Each of the sections of 
the book is preceded by an index, and sources 
of tables are indicated. Previous volumes of 
the ASME Handbook are ‘‘Metals Engineer- 
ing-Design,’’ and “Metals Properties.” 


ASTE Cotrecrep Papsrs—1955. Technical 
papers and panel conferences presented at the 
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Library Services 

Enoineerino Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares _bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N. Y. 











23rd Annual Meeting of the American Society 
of Tool Engineers, Detroit, Mich. Various 

agings, 8'/2 X 11 in., loose-leaf binding. $5. 

he sixteen technical papers in this volume 
cover a wide range of subjects including mag- 
nesium for low-cost tooling, chip breakers, 
twist drills, rolled flow forming of toothed 

arts, ceramic parts and tooling, and tooling 
be cold-steel extrusion. In addition, there are 
papers on the heat-treatment of steel and alu- 
minum, the selection, leasing, and inspection of 
tools, uniterm coding of information, coding 
engineering drawings, automation, and the 
frozen-mercury process for investment castings. 
The panel discussions deal with plastic tooling, 
training of engineers in industry, management 
co-ordination, and quality control. A research 
report on temperature distribution in the work- 
piece completes the volume. 


ASTM Sranparps ON Petroteum Propucts 
AND Lupricants, 1955. Issued annually by 
American Society for Testing Materials, 
Philadelphia, Pa. 954 p., 6 X 87/s in., paper. 
$6.50. ¢ present issue of this com me 
has been brought up to date by the addition of 
the following: Nine new test methods cover- 
ing the effect of grease on copper, sampling LP 
gases, lead in new and used greases, etc.; nine 
revised standards, including revised ASTM- 
IP petroleum measurement tables; and a num- 


ber of new and revised tentatives. A detailed 
subject index is included. 
Apvances IN Apptigep Mecuanics. Volume 


4. Edited by H. L. Dryden, Th. von Karman, 
G. Kuerti, and others. 1956, Academic Press 
Inc., New York, N. Y. 413 p., 6 X 91/4 in., 
bound. $10. The seven lengthy papers in- 
cluded summarize present knowledge and re- 
cent investigations on the following subjects: 
the turbulent boundary layer; nonlinear 
elasticity; physical and statistical aspects of 
fatigue; three-dimensional boundary-layer 
theory; the dislocation theory of plasticity of 
metals; the Poincaré-Lighthill-Kuo method; 
and the concept of elastic stability. The 
references accompanying each paper are in- 
dexed by authors, and a subject index to the 
volume is provided. 


Castinc or Street. Edited by W. C. 
Newell. 1955, Pergamon Press, Inc., New 
York, N. Y. 599 p., 6 X 10 in., bound. 
$15.50. Prepared by a group of authorities 
from the British stcel-casting industry, this 
book provides a balanced view of the whole 
subject, from basic principles and their applica- 
tions to practical problems in the foundry. 
The opening chapters deal with the properties 
of molten steel, solidification, the melting 
process, and refractories. Detailed descrip- 
tions of patternmaking, mold preparation, and 
of the casting process are included, with 





separate chapters devoted to one og and 


investment casting. The last part of the book 
covers heat-treatment, properties, specifica- 
tions, and testing. 


Controt or Nucrear Reactors anp Powgr 
Piants. By M. A. Schultz. 1955, McGraw- 
Hill Book Company, New York, N. Y. 313 
p., 6 X 91/, in., bound. $7.50. Basic tech- 
niques for the control of solid-fuel hetero- 
geneous reactors are presented in this book in 
engineering terms and in such a manner that 
control systems for other types may be de- 
signed by extension of the methods treated. 
The first part of the book covers the physics of 
reactor control, the response of a reactor to 
various types of driving functions, derivation 
of the transfer function, and the reactor 
control-loop and its response to transient dis- 
turbances. Later chapters deal with control 
requirements and present practices, basic 
problems of plant response and programming, 
radiation detectors, and contro oT ieee in 
start-up, operation, and shutdown. The last 
chapter discusses simulators for the solution 
of reactor-plant problems. 


Directory or Sreet Founprigs IN THE 
Unrrep States, Canapa, AND Mexico. Com- 
piled and Published by Steel Founders’ Society 
of America, Cleveland, Ohio, 1955. 256 p., 
87/3 X 57/s in., paper. $10. A guide to fe 
latest available eaniaias on the personnel 
and production facilities of stecl foundries, in- 
cluding producers of heat and corrosion-resist- 
ant steel, high manganese, investment mold, 
and tool-steel castings. For each foundry are 
given the type; size; kind of casting produced; 
melting, heat-treating, and special processes 
used; number of employees; key personnel; 
and, in many cases, the foundry mark. A 
list of U. S. Government sec ho and an 
index of foundries by states are also included. 


Economic Geoorapnuy or INpustriaL Mate- 
riats. Edited by Albert S. Carlson. Rein- 
hold Publishing Corporation, New York, 
N. Y., 1956. 494 p., 63/4 X 10!/, in., bound. 
$12.50. In this Pook the economic, tech- 
nological, and geographic conditions of key 
industries are explained and analyzed to show 
how various factors determine the location of 
plants, mills, and factories for efficient produc- 
tion. Among the twenty industries discussed, 
each in a separate chapter, are the coal petro- 
leum, electric-power, iron and steel, aluminum, 
copper, titanium, glass, textile, and food in- 
dustries, with consideration given to such 
factors as climate, soil, water resources, fuels, 
labor, capital, and markets. Two intro- 
ductory chee deal with the influence of 
world population and resources on industrial 
development and with transportation in the 
United States. 


Evecrric Generation: Hypro, Digset anp 
Gas Tursine Stations. By Bernhardt G. A. 
Skrotzki. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1956. 458 p., 6 X 91/, in., 
bound. $8.50. One of a series of four 
volumes comprising the Electric Utility 
Library, a practical series providing a compre- 
hensive introduction to the electric-power in- 
dustry. The two thirds of the volume de- 
voted to hydro stations deals with precipita- 
tion runoff and related topics; dams, penstocks, 
tunnels and other accessories; generators, 
transformers, buses, switches, and other equip- 
ment; and problems of operation and mainte- 
nance. One chapter is devoted to gas-turbine 
systems and the rest of the book to the various 
types of oil and gas-burning reciprocating en- 
gines and their stations. 


Execrronic Computsrs AND MANAGEMENT 
Controt. By George Kozmetsky and Paul 
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Kircher. 1956, McGraw-Hill Book Company, 
Inc,, New York, N. Y. 296 pi, 6 & 91/, 
in., bound. $5. Written in nontechnical 
languags for businéss.executives, this book ex- 
plains how computers cperate, shows how 
they can be — to such functions as ac- 
counting, production scheduling, or cost con- 
trol, and gives information on input, process- 
ing, storage, control, and output. It deals also 
with the basic concepts of scientific methods 
for analyzing business data for management 
planning oat control, and with the tools of 
the analyst—linear programming, calculus of 
variations, information theory, stochastic 
models, and soon. An appendix gives specific 
details of currently availabi ¢ commercial equip- 
ment. 


Exectronic Data Processinc ror Business 
AND Inpustry. By Richard G. Canning. 
1956, John Wiley & Sons, New York, N. Y. 
332 p., 5’/s X 91/4 in., bound. $7. The pur- 
pose of this book is to inform management 
about the nature of digital-data-processing 
devices and to explain how they may be ap- 
plied to clerical operations. Treated in detail 
are characteristics of major electronic com- 
ponents; methods of instructing machines; 
the systems-engineering approach to deter- 
mining company needs; the design of data- 
processing systems to meet specific require- 
ments; and planning for an intermediate pro- 

ram. Such applications as unit control in a 
- ane store and production control in a 
manufacturing plant are analyzed, and systems 
for these operations are outlined. 


ENTHALPIE - ENTROPIE - DIAGRAMME FUR 
WasseRDAMPF UND Wasser. Edited by L. S. 
Dzung and W. Rohrbach (Under sponsorship 
of A. G. Brown, Boveri and Company.) 1955, 
Springer-Verlag, Berlin, Germany, 17 p., 8°/s 
X 12!/, in., paper. 7.50 DM. These en- 
thalpy-entropy diagrams for steam and water 
are accompanied by a brief discussion of funda- 
mentals, methods of numerical calculation, 
and examples of applications. The MKSA 
(Georgi) system of units is used. 


Farture or Macuine Parts, Prevention 
AND Cure. Edited by R. Evaldson and C. 
Lipson. University of Michigan Press, Ann 
Arbor, Mich., 1955. Various pagings, 8'/s X 
107/, in., paper. $10. This publication con- 
tains full summaries of the aoe lectures com- 
prising the course presented at the University 
of Michigan in 1955. The lectures deal with 
the manner in which parts fail, causes of fail- 
ure; the role of design in preventing failures, 
and the interpretation of failures. The follow- 
ing specific problem areas are also dealt with: 
analytical treatment of stress and strength; 
determination of service loads; treatment of 
vibration, shock, and impact; use of comput- 
ing machines; treatment of metallurgy and 
fabrication; and control of wear. There 
are lists of references accompanying many of 
the lectures. 


DER HaRTMETALLWERKZEUGE. 
Edited by W. Dawihl and E. 
Dinglinger. 1956, Springer-Verlag, Berlin, 
Germany, 436 p., 6 X 91/, in., bound. 34.50 
DM. Volume 2 of this handbook on cemented- 
carbide cutting cools deals with rotary tools, 
metal-drawing dies, mining and diamond tools. 
Intended for both the student and the practical 
worker, the book provides detailed informa- 
tion on the techniques and economics of a 
wide range of applications of cemented carbides 
and industrial nents. 


HanpsucH 
Volume 2. 


INpusTRIAL SToRESKEEPING Manuva. By 
Benjamin Melnitsky. 1956,Chilton Company, 
Philadelphia, Pa., 279 p., 5'/2 X 85/s in., 
bound. $6. A _ discussion, illustrated by 
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case histories, of methods for providing 
adequate stock .for production departments 
while at the same time keeping costs down. 
The main subjects dealt with a standard- 
ization; part numbering and naming; mark- 
ing; records; storesroom layout; materials 
handling; receiving, storage, and issuance; 
protecting stores; and inventory. Classifica- 
tion in part numbering and color codes are 
briefly treated. 


Practica, Construction or WarsuiPs. By 
R. N. Newton. Second edition, 1955, Long- 
mans, Green and Company, Inc., New York, 
N.Y. 464 p., 6'/4 X 10 in., bound. $9.50. 
The new edition of this book has been divided 
into four sections dealing with the structural 
work of surface ships, fitting out, materials 
and installations, and special types of ships. 
In the revision of the book, certain chapters, 
such as those on welding and ventilation, 
have been rewritten, and some new chap- 
ters, including one on submarines, have been 
included. 


ProceeDINGs OF THE RETMA Symposium 
on Automation. (University of Pennsyl- 
vania, September, 1955). Sponsored by the 
Engineering Department of the Radio-Elec- 
tronics-Television Manufacturers Association. 
1956, Engineering Publishers, New York, 
N. Y. 114 p., 89/s X 107/s in., paper. $5. 
The papers in these proceedings deal chiefly 
with automation for high-volume assembly 
and low-volume production, data processing 
and utilization, and redesign for automatic 
production. Some of the specific subjects dis- 
cussed are automatic production of electronic 
assemblies, automatic warehousing, factory 
automation by digital control, and produc- 
tion of electronic circuits by mechanized wir- 
ing. The proceedings of the RETMA Sym- 
eee also include a panel discussion on the 
uture of automation. 


Process ENGINEERING Economics. By Her- 
bert E. Schweyer. 1955, McGraw-Hill Book 
Company, Inc., New York, N. Y. 409 p., 
6X 91), in., bound. $7.50. In this book, 
basic principles of economics and elementary 
accounting techniques are presented and 
illustrated by applying them to problems of 
the various types encountered by engineers 
in the metallurgical, petroleum, ceramics, and 
other industries. The first five chapters 
cover the value of money, amortization, 
capital requirements, costs, and so on. Later 
chapters deal with the selection of alternative 





Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets monthly to consider 
‘*Cases’’ where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure: (1) 
Inquiries are submitted by letter to 
the Secretary of the Boiler and Pressure 


ASME Boiler and 


equipment and processes, replacement of 
existing equipment, and the economic analysis 
of specific operations. The analysis of a 
complete process is dealt with in the last 
chapter. 

STANDARDS AND DIMENSIONS FOR TaPs AND 
Dies. Published by the Tap and Die Division 
of the Metal Cutting Tool Institute, New 
York, N. Y., 1955. 80p., 81/2 X 11 in., paper. 
$1.25. This publication contains a brief 
description of the British and American unified 
screw-thread standard and a detailed presenta- 
tion of the 1955 revision of tap standards 
with accompanying conversion tables and 
tables of tap recommendations for 2, 3, 2B, 
and 3B classes of threads. It also contzins 
the complete commercial standards as adopted 
by the Tap and Die Division of the Metal 
Cutting Tool Institute. 


Sreers ror tHE User. By R. T. Rolfe. 
Third edition, 1956, Philosophical Library, 
Inc., New York, N. Y. 399 p., 51/2 X 8/4 
in., bound. $10. This book for the engi- 
neering metallurgist deals primarily with 
carbon stecls. Composition, heat-treatment, 
case hardening, mechanical testing, and the 
selection of steels are discussed, and special 
chapters are included on the use of steels at 
elevated temperatures as well as on weld test- 
ing. 

Tecunique eT UTILISATION DES JAUGES DE 
Contraints. By U. Zelbstein. 1956, Dunod, 
Paris, France. 255 p., 5°/s X 8°/, in., bound. 
1880 F fr. This small treatise on strain gages 
gives detailed coverage of both the research 
and practical aspects: Physical and electrical 
characteristics; methods of operation; meth- 
ods of application; various types of equip- 
ment; and specific examples of use. 


Titanium. By A. D. McQuillan and M. K. 
McQuillan. 1956, Academic Press, Inc., 
New York, N. Y. 466 p., 51/2 X 85/s in., 
bound. $10. The fourth volume in the 
series ‘‘Metallurgy of the Rarer Metals.” 
Recovery, purification, melting, casting, 
fabrication, and joining are dealt with, as 
well as physical and mechanical properties, 
constitution of alloys, corrosion, and metallo- 
taphic techniques. Also covered are de- 
ormation mechanisms and textures, trans- 
formations, the reaction of titanium with 
gases, and the heat-treatment of titanium- 
rich alloys. References are given after cach 
chapter. 






Vessel Committee, ASME, 29 West 39th 
Street, New York 18, N.Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
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action; (5) Those which are approved 
are sent to the inquirers and are pub- 
lished in MecHanicat ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing March 9, 1956, and approved by 
the Board on April 26, 1956.) 


Case No. 1177-2 (Reopened) 
(Special Ruling) 
Add the following note to the 
Reply to read: 


Note: In considering the acceptability 


(2) The yield strength is not less than 
45,000 psi; 

(3) The carbon content equivalent is 
controlled to provide a minimum elonga- 
tion in 2 in. of 15 per cent; 

(4) All castings are given a ferritizing 
anneal; 

(5) No repairs are made by welding or 
brazing; 

(6) The material is not used at service 
temperatures below —20 F except for 
lower temperatures due to seasonal tem- 
perature; 

(7) All other requirements of Part 
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of joints under Par. U-2(c) in combina- ; eae ae 
ager h Pars. UG-22 aad UG .. UCI are met for construction to Section S 88888888 
tion with Pars. y-22 an 7-23, it VIII: ~< 2iss man % 
is not the intent that the combination of Rite ee . 

MEE wali . : (8) Other limitations given in Par. 

direct and localized and secondary bend- P-245 and P-246 al ly f = 222228888 
; ; - nd P-246 also apply for construc- 2 S55 Sse 
ing stress need be held to the Code - PP" ° 7 $'sss Ss ZA DARZSE 


tabulated allowable stress, although the 


tions to Section I. 
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direct (membrane) stress must be held to ®o/se828828888 8 8 
the tabulated maximum allowable stress Cgse No. 1217 ee ;aAas dS 8 38 2E8 4 
value. The Committee recognizes that , : | a - 
such localized stresses primarily in- (Special Ruling) ie 8 333388 2888 
fluence fatigue performance and it is in- ; a » ge | 25 Sa ata a S83 
guc P : Inquiry: Specification SB-171 for Cop- ges Sa 42°22 S555 
tended that the manufacturer and in- : = 
; : per-Alloy Condenser Tube Plates now s 
spector will exercise reasonable judg- |. $ , zs 2 s2s2288 
- a. ., © lists tensile requirements for more than on ¢ +) 8s 8 
ment in assessing a joint for an individual ; Ste | SS SS SK Sane a 
: . one range of thickness of each of the ~ 32° S22 aa ae 
application. Footnote 2 to Par. UG- s 
23(b) recognizes that high localized materials, Leaded Muntz Metal, Naval ° 
: lie é . ‘ , Brass, Copper-Nickel Alloy (70-30) and =e 8 88 88 88 = 88 8 
and secondary bending stresses may exist SQ ASSAM AMS OCRAHRER 
page — Pe. Aluminum Bronze, Alloy E. Table BN) RS RS SR RA ae 
in Code vessels and the stresses inherent {,,, iia 4 2 5 
in accepted details can be of assistance as UNF-23 of Section VIII, Unfired Pressure — = 
e t 3 s Sta s , i: se El i) Q 
‘de Vessels, of the Code, 1952 Edition, shows 2& ta cE 8 8 ) 8 8 8s =: 
a guide ; , on alles wifeed tensile 2 Exj|a BNA NOM-ONH SS 
The C , ; for each of these alloys specified tensile “6 aS ae eee ANNA 
e Committee recognizes that more CR P 3 
concrete guidance as to allowable stress ProPerties and maximum allowable stress E 
ete | able stre ‘Se 29828888 
: : values without regard to thickness of %S | 88 88 88 
levels is desirable and the Subcommittee 8 — sf FS S 28 aS Ag Aa -s-} 
2 » plate. = i— = SO NINN 
on Unfired Pressure Vessels has a task Furth nina B All l 
group assigned to develop more effective D _— y iekedind in taeda ora is a] a 
. . , + . Sy, rm} a oO - 
rules for expansion joints. , is now included in Specification SB-171 —zh, 28 g g 28 8 28 8 
and tensile requirements are given for fe 5 S48 82 Sz oz SASA 
Case No. 1211-1 (Reopened) two ranges of thickness. 90-10 Copper- a @ 
, j Nickel Alloy is also now included in Tae 
Special Rulin deapes . ots 2 2222 
(Sp 8) SB-171 for one range of thickness. 25 ws 38 EI $$ S88 = 
I : May cast nodular i shich 233~ 32323 3 
nquiry. ay cast nodular iron, whic May the Aluminum Bronze, Alloy D, 2.02 At TRO ARLE 
meets the requirements of SA-278 Class60 the 90-10 Copper Nickel Alloy and the am F 
cast iron in all respects except for the “+r name ateri i > vari 
el ; * “ “4 a other named materials in the various ue REEVE LULU LEU 
carbon content equivalent, be used for ranges of thicknesses be used in unfired Rigassanaaasnaaa 
pressure parts for containing all except pressure vessel construction under the Elseeeee 22 22 2228 
~ . ° Moi ccagc ecececcecqeé & 
lethal substances at pressures mot ex- Code, and if so, what allowable design melecc ec ec cece 
ceeding 300 psi at temperatures per- stresses may be used? 
mitted in Part UCI of Section VIII and for es . o S 
r ! lg Reply: It is the opinion of the Com- a|4 cog S S ] 
pressure parts within the limitations of ot SaGee . SB-17 om : mic (a oe a 5 
ia ‘ mittee that the SB-171 materials men- "i Sun 8 “~§ Suu 
Par. P-12 of Section I? ° : . ; g ek we a ee 
; ' tioned in the inquiry may be used Sigrege g83,8. Sg 
Reply: It is the opinion of the Com- for unfired pressure vessels under the aie ee Oe ee Se 
mittee that cast nodular iron meeting the ASME Code. The maximum allowable ee ee ee, es ae 
Staten 7 ta : : “| 2 re 2& f¢ FS 
requirements of SA-278 Class 60 cast iron stresses are given in the accompanying B| a a a 
except for the carbon content equivalent Table 1. Note that. whereas the stresses 
may be used for pressure parts for con- Jisted for the lightest range of thickness 
taining all except i substances at are the same as listed in Table UNF-23, = =~ Am g¢ 
Pressures not exceeding 300 psi at teM- 1952 Edition, for (Leaded) Muntz i$ 7 g g 3 
peratures permitted in Part UCI of Metal, Naval Brass and Aluminum ais a a Z 
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ages be and ry tyre pry asta: Bronze, Alloy E, the same is not true s|3 3 i B o¢ a 
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Case No. 1218 


(Interpretation of Pars. P-331 and 
UG-77) 


Inquiry: Pars. P-331 and UG-77 and 
Specification SA-20 require that steel 
plates '/, in. thick and over, be identi- 
fied by die-stamping certain information 
at the specified locations on the plate 
For plates under !/; in. in thickness, 
stenciling is required in place of die- 
stamping 

Shell plates subject to rapid rates of 
temperature and/or pressure change and 
to possible changes in shock-resistance 
make die-stamping undesirable. May 
stenciling or other means of identification 
be substituted for die-stamping of such 
plates? 

Reply: It is the opinion of the Com- 
mittee that under the conditions speci- 
fied in the Inquiry the requirements of 
Pars. P-331 and UG-77 will be met if 
plates are marked by stenciling the re- 
quired identification data on the plate in 
a manner which allow positive 
identification upon delivery, and each 
such marking recorded in a manner that 


will 


allowable stress values for the annealed 
temper must be used; 

3) The material is assigned P-Number 
21 as provided in Table QN-11.1 of Sec- 
tion IX, Welding Qualifications; 

(4) The requirements of Par. UNF-65 
are satisfied for low-temperature opera- 
tions; 

5) That in the event that this ma 
terial is to be used for condenser tubing, 
the requirements of the pressure test, 
flattening test, and dimensional toler- 
ances of SB-234 are met 


Case No. 1220 
(Special Ruling) 


Inquiry: Since the specified tensile 
strength of GS1OA-T6 in Specification 
SB-274 was decreased by adoption of 
ASTM Specification B-274-55T, what 
allowable stress values should be used for 
this alloy? 

Reply: It is the opinion of the Com- 
mittee that the allowable stress values 
for pipe and tube of alloy GS10A pro- 
duced in accordance with Specification 
SB-274 should be as follows: 


Maximum Ailowable Stress Values for Metal 
Temperatures Not Exceeding Deg F 


Temper 100 150 200 
4200 
5100 


7100 


4200 
4900 
6800 


4200 
5500 
7500 


T42 
TS 
T6 


Nort 


will] allow each plate to be positively 
identified in its position of the finished 
vessel to the satisfaction of the author- 
ized inspector. 


Case No. 1219 
(Special Ruling) 


Inquiry: In the construction of vessels 
to be stamped in accordance with Section 
VIII of the Code, is it permissible to use 
pipe and tube of aluminum alloy 996A 
conforming to ASTM Specification B- 
274-54T? 

Reply: 
mittee that pipe and tube of aluminum 
alloy 996A conforming to ASTM Speci- 
fication B-274-54T may be used in the 
construction of vessels under the rules of 
Section VIII provided: 


(1) The temper agrees with one of 
those listed in Table UNF-23 for this 
alloy in the form of sheet and plate; 

(2) The allowable stress values given 
in Table UNF-23 for the corresponding 
temper of sheet and plate are used in the 
design calculations for the tube. For 
tube joined or attached by welding, the 


It is the opinion of the Com- 
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250 300 


4200 
4600 
6100 


4000 
4200 
4500 


These stress values are not applicable to welded construction. 


Annulment of Cases 

The following cases are to be annulled: 
CASE REASONS For ANNULMENT 
1064 


1130 


NOS 
No longer used 
Trycocks no longer 
used and nonferrous 
material is no longer 
in short supply 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 


for revising its Codes. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler and Pressure Ves- 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Material Specifications, 1956 


The Boiler and Pressure Vessel Com 
mittee has approved adding to Section II 
the following new specification: 

SA-372-55T, Specification for Carbon 
and Alloy Steel Forgings for Pressure 
Vessel Shells; 

SB-274-54T, Specification for Alu- 
minum and Aluminum-Alloy Pipe and 
Tube for Pressure Vessel Applications, 
revise to include alloy 996A 


Power Boilers, 1955 

Par. P-268 (a) (3) (b) Revise the 
1954 Addenda to read: 

Calculations demonstrating compliance 
with Par. P-268(c) shall be made for 
single openings not covered in (3) (a 
when the diameter of the opening in the 
shell or header exceeds that permitted in 
Fig. P-34 

Par. P-268(h) (5) Add anew sentence 
after the first sentence to read: 

Smaller sizes of pipe may be threaded 
into thinner sheets provided the number 
of threads engaged are the minimums 
shown 


Taste P-7 Add the accompanying 
stress values. 


Additional Materials and Stress Values to be Added to Table P-7 


Nom. 


Spec. No. Grade Comp. 


PIPE & TUBES 
Seamless Alloy Steel 
SA-213 
SA-335 
700 


5 Cr-!/2 Mo-Ti 
5 Cr-! 2 Mo-Ti 
800 850 900 


12400 


11500 
12400 11500 


T5c 
P5c 


650 750 


13700 
13700 


12800 
12800 


13100 
13100 


13400 
13400 


For Metal Temperatures Not 
Exceeding Deg F 

Spec. 

Min. 

Ten. 


—20 to 


400 500 600 


15000 14500 14000 

15000 14500 14000 
1000 1050 1100 1150 1200 
3400 2400 1200 
3400 2400 


60000 
60000 


950 


10000 
10000 


1800 
1800 


5200 


5200 1200 
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Taare P-12_ Revise to read as follows: 


Table P-12 Minimum Number of Threads for Connections 


(a) Pressures up to and including 300 psi 


Size of pipe connection, in. 1 &1'/4 
Threads engaged 4 
Min. plate thickness required, 
in. 0.348 
9 & 10 
12 
&.5 
(b) Pressures above 300 psi 
Size of pipe connection, in. We & 4/4 


Threads engaged 6 
Min. plate thickness required, in. 


Unfired Pressure Vessels, 1956 


Taste UNF-23 
ing stress values. 


Add the accompany- 


Welding Qualifications, 1956 


Par. Q-6(a) (4) 

(4) Tensile specimens conforming to 
the dimensions given in Fig. Q-6(d) 
may be used for testing pipes or tubes 
with an outside diameter of 3 in. or less. 
The tests shall meet the requirements in 
(c). 

Fic. Q-8.1 & QN-8.1 
companying figure. 

Par. Q-8(b) Revise the last sentence 
to read: ‘“The specimen shall be forced 
into the die by applying load on the 
plunger until the curvature of the speci- 
men is such that a !/s-in. diameter wire 
cannot be inserted between the die and 
the specimen of Fig. Q-8 and so that the 
specimen is bottom ejected if the alter- 
nate roller-type of jig of Fig. Q-8.1 is 
used.”” 

Par. Q-8 Delete the last sentence of 
subparagraph (c). Add as a new sub- 
paragraph (d): 

Cd) In those cases where the wall 
thickness of the tube or pipe is less than 
3/, in. and the diameter-to-thickness 
ratio does not permit the preparation of 
full-size rectangular guided-bend speci- 


Revise to read: 


Add the ac- 


1'/, & 2 2'/2 to 4 4'/2 to 6 7&8 
5 7 8 10 
0.435 0.875 1.0 1.25 

12 
13 
1.625 
ltol'/2 2 21/2 & 3 4 to 6 8 
7 8 8 10 12 
0.61 0.70 1.0 1.25 1.5 
12 
14 
ye 


mens, the 1'/,-in.-wide standard guided- 
bend specimen shown in Fig. Q-7.2 may 
be replaced by three subsize specimens 
having a width of °/s in. or 4¢, whichever 
is less. The weld reinforcement and 
backing ring shall be removed flush with 
the pipe or tube surface and the corners 
may be provided with a radius, not to 
exceed 1/3f, prior to conducting the 
bend tests. 


Par. QN-6(a) (4) 

(4) Tensile specimens conforming to 
the dimensions given in Fig. QN-6(d) 
may be used for testing pipes or tubes 
with an outside diameter of 3 in. or less. 
The tests shall meet the requirements in 
(c). 


Par. QN-8(b) Revise the last sen- 
tence to read: ‘“The specimen shall be 
forced into the die by applying load on 
the plunger until the curvature of the 
specimen is such that a 1/s-in. diameter 
wire cannot be inserted between the die 
and the specimen of Fig. QN-8 and so 
that the specimen is bottom ejected if 
the alternate roller-type jig of Fig. QN- 
8.1 is used.”’ 


Revise to read: 


Par. QN-8 Delete the last sentence 
of subparagraph (c). Add as a new sub- 
paragraph (d): 

(d) In those cases where the wall 
thickness of the tube or pipe is less than 


Additional Material for Table UNF-23 








Specified Minimum 
Tensile Yield 
Strength, Strength, 
Spec. No. Alloy Temper Psi Psi Notes 
PIPE AND TUBE 
SB-274 996A (Oo 9500 2500 
4H112 10000 4000 (1)Q) 
(\H14 12000 10000 q) 
For Metal Temperatures Not Exceeding Deg F 
100 150 200 250 300 350 400 
1650 1650 1600 1450 1250 1200 1050 
2500 2150 1950 1700 1500 1300 1100 
3000 3000 2900 2700 2350 2000 1600 
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and the diameter-to-thickness 
ratio does not permit the preparation of 
full-size rectangular guided-bend speci- 
mens, the 1!/,-in-wide standard guided- 
bend specimen shown in Fig. QN-7.2 may 
be replaced by three subsize specimens 
having a width of */s in. or 4t, which- 


3/g in. 


ever is less. The weld reinforcement and 
backing ring shall be removed flush with 
the pipe or tube surface and the corners 
may be provided with a radius, not to 
exceed '/3f, prior to conducting the 
bend tests. 


Taste QN-24 In the last entry in the 
fourth column, delete “‘or 1.5¢ 4." Add 
a footnote reference **4’’ to the column 
heading ‘‘Max."’ of the fourth column. 


Revise footnote 4 to read: 

‘The maximum thickness qualified in 
oxyacetylene gas welding is the thick- 
ness of the test plate or pipe 























SPECIMEN THICKNESS & 8 
NCH NCHE NCHES 
; " 
” <6 
- | <6 | 2% 
t 4t etts 
Figs. Q-8.1 & QN-8.1 Alternative 


Roller-Equipped Guided-Bend Test Jig 
for Bottom Ejection of Test Specimen. 
(Rin to be not less then 3/4 in.) 


Notes: (1) Either hardened and greased 
shoulders or hardened rollers free to rotate 
shall be used. 

(2) The shoulders or rollers shall have a 
minimum bearing surface of 2 in. for place- 
ment of the specimen. The rollers shall be 
high enough above the bottom of the jig so 
that the specimens will clear the rollers when 
the ram is in the low position. 

(3) The ram shall be fitted with an appro- 
priate base and provision made for attachment 
to the testing machine, and shall be designed 
to minimize deflection and misalignment. 
The ram to be used with the roller jig shall be 
of identical dimension to the ram shown in 
Fig. Q-8 and QN-8. 

(4) If desired, either the rollers or the roller 
supports may be made adjustable in the hori- 
zontal direction so that specimens of ¢ thick- 
ness may be tested in the same jig. 

(5) The roller supports shall be fitted with 
an appropriate base designed to safeguard 
against deflection or misalignment and 
equipped with means for maintaining the 
rollers centered, midpoint and aligned with 
respect to the ram. 

(6) The thickness of specimen of 1/g in. 
should be used only for materials in Group P-23 
and SB-171 Alloy E in Group P-35 in Table 
QN-11.1. 
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Turbomobile power plant on exhibition at Naval Gun Factory during recent ASME Gas Turbine Power Conference, Washington, 


D.C. The unit was built by Clark Brothers, Olean, N. Y., for the Bureau of Yards and Docks of the United States Navy, which, 
as a compact mobile source of emergency power, will operate continuously and is capable of developing 5500 kw of electrical 
power, enough to supply a city of 12,000 people. Display was arranged in conjunction with the ASME Gas Turbine Power 


Division by the Bureau of Yards and Docks. 


First ASME Gas Turbine Power Conference 
and Exhibit Judged Smashing Success 


Tue first annual Gas Turbine Power Confer- 
ence of The American Society of Mechanical 
Engineers held at the Hotel Statler, Washing- 
ton, D. C., April 16-18, 1956, was a smashing 
success, judging by the enthusiasm and interest 
displayed by the 747 engineers from the United 
States and abroad who attended. 

This meeting, truly international in charac- 
ter, had a substantial number of registrants 
from England, Canada, Mexico, Switzerland, 
France, Italy, Germany, Japan, and Thailand. 
More than 80 per cent of the U. S. registrants 
came from areas outside of the District, Mary- 
land, or Virginia, thus far exceeding the best 
hopes of the GPTD Executive Committee for 
this first conference. 


Technical Program 

Seventeen papers were presented on the tech- 
nical program covering the gamut of gas-tur- 
bine applications and design. The six sessions 
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included papers on such varied subjects as com- 
bustion, land and marine transportation, avia- 
tion regenerators and compressors, nuclear- 
power applications. 

Two important papers were contributed by 
European authors. K. Leist, professor at the 
Technical University, Aachen, Germany, dis- 
cussed an experimental arrangement for the 
measurement of the pressure distribution on 
high-speed rotating blade rows. C. Keller, 
director of research and development, Escher- 
Wyss, Switzerland, presented his papers deal- 
ing with operating experiences and design 
features of closed-cycle gas turbines. 

During the program, replete with the latest 
data in this field of engineering, a new concept 
for nuclear power stations was suggested by 
two Brookhaven National Laboratory scien- 
tists, L. D. Stoughton and T. V. Shechan, in 
their paper “The Liquid Metal Fuel Reactor 
Closed-Cycle Gas-Turbine Power Plant."’ 
They pointed out that a liquid metal fuel re- 
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LeRoy F. Deming, /eft, vice-chairman, 
ASME Washington Section, and Urban 
Niblo, newly appointed director of 
governmental operations, Dresser Indus- 
tries, Inc., pause to chat during the in- 
spection trip to the Naval Gun Factory. 
Clark Brothers Company, builder of the 
gas-turbine mobile power plant, is one 
of the Dresser Industries. 


577 














ASME President J. W. Barker, /eft, visits Gas Turbine Power Exhibit with C. E. 
Wilson, center, Hon. Mem. ASME, Secretary of Defense 


actor could be combined with a closed-cycle 
gas-turbine generating system to take advan- 
tage of the best features of both systems. 
The authors of the paper suggested use of a 
uranium-bismuth solution in the reactor core, 
with the cycle working gas acting as a coolant 
and as the heat-transfer medium 


GTP Exhibit 


Adding to the world-wide flavor of the con- 
ference were exhibits from four foreign coun- 
tries to round out the 23 exhibits by U. S. 
manufacturers. The exhibit was run by Barry 
Freer, an independent operator, under the 
general supervision of R. Tom Sawyer, mem- 
ber of the GTPD Executive Committee. Ex- 
hibitors expressed complete satisfaction with 
the show and were gratified by the selected 
audience that attended 


Inspection Trip 


One of the high lights of the meeting was a 
tour of the Naval Gun Factory on Tuesday 
afternoon, which showed practical applica- 
tions of gas turbines to helicopters, fire pumps, 
locomotives, utility application with jet- 
engine starting, air cooling, mine sweepers, 
launches, naval landing craft, and rail-mounted 
mobile generating plants. This outdoor ex- 
hibit and demonstration was previewed on 
Monday morning, April 17, on the Dave 
Garroway TV show, ‘Today,’ with an esti- 
mated audience of six-million people through- 
out the country 


GTP Banquet 


J. W. Barker, ASME President, conferred 
Honorary Membership in the Society on 
Charles Erwin Wilson, Secretary of Defense, 
before a large audience attending the banquet 
held Tuesday night. Principal speaker for this 
occasion was Clifford C. Furnas, Mem. ASME, 
Assistant Secretary of Defense for Research and 
Development, whose address was entitled, 

The Big Push."’ In his talk Dr. Furnas 


stressed the need for continuing efforts toward 


improving our aviation facilities both for 


military and for civilian use 


Women's Program 


The program for the women who attended 
the conference was planned by the Washington 
Section with much thought for their comfort 
and pleasure. The beautiful capital city 
offered an impressive backdrop during cherry- 
blossom time for the sight-seeing trips to the 
various art gallerys, to the embassy area, the 
famous buildings, and shops. The program 
was topped off with a boat trip down the 
Potomac River, including a tour of Mt. Ver- 
non, returning by bus through Alexandria, 
Va., and a visit to old Christ Church 


Future GTP Conferences 


The outstanding success of this conference 
has assured its continuance on an annual basis 
The Executive Committee of the Division has 
approved the scheduling of the second confer- 
ence for some time during the week of March 


17-22, 1957, at the Sheraton-Cadillac Hotel, 
Detroit, Mich., with plans for an enlarged 
exhibition 





Charles E. Wilson, right, Secretary of De- 
fense, receives Certificate of Honorary 
Membership in the ASME from J. W. 
Barker, ASME President 


Availability List for 1956 
ASME Gas Turbine Power 
Conference Papers 


Tue papers in this list are available in sepa- 
rate copy form until Feb. 1, 1957. Please order 
only by paper number; otherwise the order 
will be returned. Copies of these papers may 
be obtained from the ASME Order Depart- 


ment, 29 West 39th Street, New York 18, 

N. Y 

Paper No. Title and Author 

56—GTP-1 Design Considerations for Naval 
Gas Turbines, by G. L. Graves, 
Je. 

56—GTP-2 Development of a Centrifugal 
Compressor for a Small Gas- 
Turbine Engine, by N. R. Batt- 
inc and V. W. Van Ornum 

55—GTP-3 Effect of Ambient and Fuel 
Pressure on Nozzle-Spray Angle, 
by S. M. Dz Corso and G. A 
KEMENY 

55—GTP-4 6200-Kw  Gas-Turbine-Driven 
Mobile Power Plant, by Z 
STaN.ey Stys 

56—GTP-5 Gas-Turbine Rotary Regener- 


ator—Design and Development 
of Prototype Unit for 3000-Hp 
Plant, by W. E. Hammonp and 
T. C. Evans 

El Paso’s Gas-Turbine Operat- 
ing Experience, by A. H. Car- 


56—GTP-5 


AMEROS 

55—GTP-7_ 33,000 Hours on Marine Gas 
Turbine in Naval Service, by 
W. M. M. Fowpen, Jr., and 
J. W. Sawyer 

56-—GTP-8 A New Solar Gas-Turbine 
Driven Auxiliary Power Plant, 
by R. Kress 

56—GTP-9 Rotary Regenerator for Gas 
Turbines, by J. C. Mires, N. A 
Parker, and R. L. Smoot 

55—-GTP-10 Gas Turbine for Mobile Power 
Unit, by F. O. HennicG 

56—GTP-11 Increased Life for Gas-Turbine 
Combustion Systems Burning 
Residual Fuel, by R. W 
Macau tay and C. M. Garpiner 

56—GTP-12 The Liquid Metal Fuel Reac- 
tor Closed-Cycle Gas-Turbine 
Power Plant, by L. D. Stoucu- 
ron and T. V. SHeeHan 

56—GTP-13 An Experimental Arrangement 
for the Measurement of the 
Pressure Distribution on High- 
Speed Rotating Blade Rows, by 
K. Leist 

55—GTP-14 Development of High-Speed 
Sleeve Bearings for a Solar 500- 
Hp Gas-Turbine Engine, by 
D. E. Brackwoop and I. M 
SwATMAN 

5€—GTP-16 Internally Fired Semiclosed 
Cycle Gas-Turbine Plant for 
Naval Propulsion, by S. H. De 
Wirt and W. B. Borum 

56—GTP-17 Development of the Allison 


Turboprop Engine, by G. E 


Hovsrook 
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Left to right, Matthew J. Murphy, ASME General Conference chairman and editor 
of Factory Management and Maintenance; Frank F. Bradshaw, president of the Society 
for Advancement of Management and president of Richardson, Bellows, Henry and 
Company; Joseph Warren Barker, ASME President and board chairman and presi- 
dent of Research Corporation; and Bruno Moski, SAM General Conference Chair- 
man and director of industrial engineering, Yale & Towne, gathered at the eleventh 
annual ASME-SAM Management- Engineering Conference before the banquet on 
April 26 at which Dr. Barker spoke on “The Role of Management in Meeting Tech- 


nological Manpower Requirements, 


” and Dr. Bradshaw presented the 1956 SAM 


Gilbreth Award Medal to Herbert F. Goodwin, associate professor of M.I.T.’s 


School of Industrial Management. 


President Eisenhower Congratulates SAM- 
ASME Sponsoring Organizations, on 11th 
Annual Management-Engineering 


Conference 


Hotel Statler, New York, N. Y., Apri! 26-27 


Presipent Dwight D. Eisenhower extended 
his warm greetings and congratulations in a 
telegram on April 26 to the Society for Ad- 
vancement of Management and the Manage- 
ment Division of The American Society of 
Mechanical Engineers, joint sponsors of the 
eleventh annual Management-Engineering 
Conference held on April 26 to 27 at the Hotel 
Statler in New York, N. Y. President Eisen- 
hower extended warm greetings to those at- 
tending the Conference and continued: ‘This 
yearly event focuses attention on the latest 
Management-engineering techniques, which 
play a role of great significance in the develop- 
ment of American industrial productivity. 
Wisely guided management engineering can 
strengthen job security and open fresh oppor- 
tunities for employment. Increased efficiency 
can stimulate business activity and help raise 
the standard of living. I congratulate the 
sponsoring organizations and wish all of you 
an informative and successful conference."’ 

Keynoted by the President, the Conference 
went on to a record-breaking success in every 
respect. Attracted by the 16 distinguished 
technical speakers at the Conference, 1239 
management executives and engineers were in 
attendance through the two-day sessions de- 
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voted to the latest proved techniques of busi- 
ness and industry. This represented a 20 per 
cent increase over the attendance at the previ- 
ous year's affair. 

Under the guidance of H. Muller, Jr., 
chairman of the ASME Management Division, 
and Harold R. Bixler, executive vice-president 
of the Society for Advance nent of Manage- 
ment, and jointly chaired by Matthew J. 
Murphy, editor of Factory Manag mnt and 
Maintenance, for ASME, and Bruno Moski, 
director of industrial engineering for Yale and 
Towne, for SAM, the hard-working Conference 
Committee drawn from both societies had 
surveyed the entire United States to bring to 
the Conference the most able speakers on the 
new techniques of greatest practical interest to 
Management executives and engineers, cover- 
ing the key topics of operations research, in- 
formation processing, automation, work 
measurement, statistical techniques, material 
handling, maintenance control, and cost reduc- 
tion. 

The culmination of the Conference cane at 
the banquet on April 26 at which Joseph War- 
ren Barker, ASME President, spoke on ‘‘The 
Role of Management in Meeting Technological 
Manpower Requirements,’’ presenting the 


tremendous needs of business and industry for 
many more technically trained personnel in 
the present and in years to come as many of the 
recent far-reaching technical developments dis- 
cussed at the Conference are applied by more 
and more companies, and suggesting the co- 
operation of industry and education required 
to meet these needs. During the same evening, 
Frank F. Bradshaw, President of the Society for 
Advancement of Management, and Allan H. 
Mogensen, chairman of the Society’s Gilbreth 
Award Committee, presented the 1956 SAM 
Gilbreth Medal Award to Herbert F. Goodwin 
of M.1.T.’s School of Industrial Management, 
for the “‘distinguished service he has rendered 


to the industrial engineering movement.” 





June 17-20 

American Society of Agricultural Engineers 
49th annual meeting, Hotel Roanoke, Roanoke 
Va 

June 17-22 


American Society for Testing Materials, annual 


meeting and exhibit, Chalfonte-Haddon Hall 
Atlantic City, N. J 

June 17-23 

Fifth World Power Conference, Vienna, Austria. 


June 18-20 

American Society of Heating and Air Condition- 
ing Engineers, semi-annual meeting, Hotel Shore 
ham, Washington, D. C 


June 18-21 

Institute of the Aeronautical Sciences, annual 
summer meeting, IAS Building, Los Angeles 
Calif 

June 18-22 

National Association of Power Engineers, 74th 
annual convention, Hilton Hotel, Fort Worth, 
Texas 

June 18-24 

French Association of Electronic Engineers, 


Automation meeting and exhibition, Paris, France. 


June 23-29 

Stanford Research Institute and 
California High Temperature Symposium 
ley, Calif 

June 25-29 

American Institute of Electrical Engineers, sum 
mer and Pacific general meeting, Fairmont Hotel, 
San Francisco, Calif. 


University of 
Berke 


June 25-29 
American Society for Engineering Education 
annual meeting, lowa State College, Ames, Iowa, 


June 25-30 


International 
tural Engineering, 
Lisbon, Portugal 


and Struc 
congress 


Association for Bridge 
fifth international 


June 27=-July 26 
International Electrotechnical Commission (IEC), 
Munich, Germany 


July 1-8 

International Institute of Welding, annual as 
sembly, Madrid, Spain 

July 2-7 

Brazilian Society for the Progress of Science 
eighth annual meeting, Ouro Preto (Minas 
Gerais), Brazil 

July 2-7 


International conference on Nuclear Reactions 
organized by the Netherlands Physical Society 
under the patronage of the International Union 
of Pure and Applied Physics, Amsterdam, 
Netherlands 

(ASME Coming Events, see page 588) 
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ASME Code for Unfired Pressure Vessels 
to Supplant Joint API-ASME Code 


Tus code used by the American petroleum 
industry for over 20 years to build and maintain 
pressurized refining and storage vessels will be 
discontinued on Dec. 31, 1956. (See page 596 
of this issue.) Known to engineers as the 
‘*API-ASME Code for Unfired Pressure Vessels 
for Petroleum Liquids and Gases" it was for- 
mulated and published jointly by the American 
Petroleum Institute and The American Society 
of Mechanical Engineers. 

The move was announced recently with the 
publication of a joint declaration by the two 
groups signed by their respective presidents 


Joseph W. Barker for the ASME and Frank M. 
Porter for the API. The announcement noted 
that one reason for the cancellation is the 
growth in scope and completeness of the ASME 
Unfired Pressure Vessel Code which has been 
expanded in recent years to cover more com- 
pletely the material in the joint API-ASME 
publication 

The joint code, first approved in 1934 and 
revised four times since then, was intended to 
outline safe practices in the design, construc- 
tion, inspection, alteration, and repair of ves- 
sels used in the petroleum industry to contain 


AMERICAN PETROLEUM INSTITUTE 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Joint Statement 


Discontinuance of the API-ASME Code for 
Unfired Pressure Vessels 


Since 1931 the American Petroleum Institute and The American Society of 
Mechanical Engineers have cooperated in the formulation and publication of 
the API-ASME Code for Unfired Pressure Vessels, particularly for the 


petroleum industry. 


This code came into being because of the imperative 


need of the petroleum refining industry to have available the most advanced 


methods in design, constructing and testing pressure vessels. 


Such methods 


were not included in the safety codes for pressure vessels then available. 
This joint venture brought together the advanced view of the refining engineers 


and the code making experience of the ASME. 


The resulting document has 


had wide acceptance and has passed through five revisions, the latest being 


in 1951. 


In recent years the ASME Pressure Vessel Code has been broadened and 
improved so that it now more completely covers the petroleum industry's 
pressure vessel needs and in some respects, is more advanced than the 


API-ASME Code. 


This is especially true for the rules applying to many 


materials that are included in the ASME Code but not in the API-ASME Code. 
Consequently, the API-ASME Code, as a joint publication and interpretation 


service, will be discontinued as of December 31, 


1956, 


In announcing this discontinuance, the two bodies express their official 
appreciation to all those engineers who devoted their time and efforts to the 


successful operation of the joint code. 


The ASME in particular is thankful 


to the petroleum engineers who worked on the joint code and who contributed 


to the development of the ASME Code. 


The API is grateful to the ASME for 


making its code making experience available in the joint venture and for 
improving the ASME Code to meet the needs of the petroleum industry. 


Frarh-2. bark 


et tl. 





President, API 


are May 4 /(E 


g 





La President, ASME 


Copy of agreement discontinuing API-ASME Code for Unfired Pressure Vessels 


for Petroleum Liquids and Gases 
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liquids or gases under pressure or vacuum. 
These include storage facilities as well as re- 
finery equipment such as evaporators, bubble 
towers, and separators. 

Many states now require that construction 
and maintenance of all such equipment con- 
form to provisions of the joint code. 


ASME Machine Design 
Conference Discusses 
Automation 


A successrut Machine Design Conference was 
held in Worcester, Mass., at the Bancroft 
Hotel, April 10 and 11, 1956. Sponsored by 
the Machine Design Division of The American 
Society of Mechanical Engineers in co-opera- 
tion with the Worcester Section, the attendance 
figure reached a total or more than 200. 

The main theme of the conference was auto- 

mation, with the final session being devoted 
o “Automation, Where Is It Taking Us?"’ 
This session was in the form of a panel headed 
by John Haydock, editor, Metal Working, as 
chairman, and having as panelists Roger Bolz, 
editor, Automation; C. E. Evanson, president 
and general manager, T. A. B. Engineers, Inc., 
Chicago, Ill.; Clifford Fahlstrom, Associated 
Industries of Massachusetts; and Oris Bur- 
baker, Research Division, United Steel Work- 
ers of America. 

At the banquet on April 10, ASME President 
J. W. Barker extended the greetings of the 
Society, emphasized the role research is play- 
ing in this advancing age, and stressed the 
importance of encouraging young men and 
women to study the sciences. 

Frederick S. Blackall, jr., past-president and 
Fellow ASME, served as banquet toastmaster. 
Charles E. Crede, ASME Vice-President, 
Region I, welcomed the guests on behalf of the 
Region. 

The main banquet speaker was Charles H. 
Smiley, head of the Department of Astron- 
omy, Brown University. Dr. Smiley gave a 
most interesting and illuminating talk on “‘Our 
Expanding Universe.” 


Availability List for 1956 
ASME Machine Design Con- 
ference Papers 


Tus papers in this list are available in scpa- 
rate copy form antil Feb. 1, 1957. Please order 
only by paper number; otherwise the order 
will be returned. Copies of these papers may 
be obtained from the ASME Order Depart- 
29 West 39th Street, New York 18, 


ment, 
|e 2 
Paper 
No. Title and Author 

56—MD-2 Automation for Assembly, by 
R. G. Dexrez 

S6—MD-3 Machine-Tool Automation and 
Feedback, by R. Ruszczax 

56—MD-4 Remote Control Handling De- 
vices for Conducting Research for 
Development Work Behind 
Shielding Walls, by Frawx Rive, 
ja 
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as of April 30, 1956 


Honorary Members 71 
Fellows 402 
Members 14,748 
Affiliates 297 
Associate Members (33 and over) 4,325 
Associate Members (30-32) 6,198 
Associate Members (to age of 29) 13,990 

Total 40,031 


ASME-ASLE Lubrication 
Conference Preliminary 
Plans Announced 


Previminary plans for the third jointly 
sponsored Lubrication Conference of -The 
American Society of Mechanical Engineers 
and American Society of Lubricating Engineers, 
to be held Oct. 8-10, 1956, at Chalfonte-Haddon 
Hall, Atlantic City, N. J., indicate that special 
attention will be given to problems involved 
in the lubrication of nuclear-power equipment. 

Eight research papers in this rapidly de- 
veloping field range from studies of fluid metal 
as lubricants to the effect of radiation on pe- 
troleum products 

Another high light of the conference will be 
a ‘‘report-type’’ session devoted to papers on 
hydrodynamic lubrication. This type of 
meeting assumes that the papers will have been 
read and studied prior to their presentation and 
consequently only a synopsis of each paper will 
be given by areport. It is expected that most 
of the session will be devoted to discussions 
and the authors’ closures. 

Other subjects that will be covered include 
boundary lubrication and lubricants. Ap- 
proximately 22 research and development 
papers will be presented during the conference 
period. 

As in previous conferences, there will be no 
conflicting sessions and those attending will 
have the opportunity to hear the presentation 
of all papers. The practice of providing regis- 
trants with preprints of the papers to be pre- 
sented will be continued. 


U of P Conference to Study 
Technical-Literature 
Readability 


A conFERENCE on Scientific and Technical 
Writing will be held August 20 to 24 in Phila- 
delphia, Pa., by the University of Pennsyl- 
vania’s Institute for Co-Operative Research. 

Open to scientists, engineers, editors, 
writers, and administrators, the conference 
will provide advanced study and experience- 
sharing in the art of making technical litera- 
ture readable. The fundamental problems 
involved in the communication of technical 
information will be analyzed, and current sys- 
tems for handling these problems will be 
evaluated. 
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W. L. Batt, /eft, vice-president, American Engineering Council ASME Representative, 
hands a portion of the bound records of AEC to R. H. Phelps, right, director, Engi- 
neering Societies Library. The presentation was made with the request that they be 
maintained in the Library as a record of 20 years’ achievement of AEC. Attending 
the ceremony of presentation, held at the Engineers’ Club, New York, N. Y., April 


27, 1956, left to right, are: 


E. J. Kates, vice-president, Engineers Joint Council; 


J. M. Garrelts, ASCE Representative; Warner Seely, chairman, AEC Committee on 


Membership and Representation, ASME Representative; 


L. J. Fletcher, treasurer 


AEC, ASAE Representative; F. Malcolm Farmer, chairman, AEC Finance Committee, 


AIEE Representative; and 


C. E. Davies, secretary ASME, Recorder. At this meeting 


means for perpetuating the name of AEC, under the aegis of EJC, were discussed and 
in closing, Mr. Batt recalled the large amount of effort that had been expended by a 
great many devoted engineers in the work of the AEC. The meeting made note of 
the splendid loyal services of L. W. Wallace and Frederick M. Feiker to AEC during 
the major portion of the life of AEC, with expressions of appreciation. 


Harry F. Arader of the University of Penn- 
sylvania, will be conference chairman. He is 
the University’s industrial liaison officer for 
research and a lecturer in its Moore School of 
Electrical Engineering. The University’s 
technical facilities will be open for inspection. 

Visiting staff members will include: Richard 
W. Berge, senior publications engineer, 
Vanguard (Earth Satellite) Project, Glenn L. 
Martin Company; David B. Hertz, Mem. 
ASME, associate professor, Department of 
Industrial Engineering, Columbia University; 
J. Bennett Hill, director, research and develop- 
ment department, Sun Oil Company; Cedric 
Lee, chief writer, Remington Rand Univac 
Division; Harry E. Marschalk, head, Pub- 
lications Branch, Navy Bureau of Ordnance; 
H. C. McDaniel, manager, Technical Infor- 
mation Division, Westinghouse Electric Cor- 
poration; Gerard Piel, publisher Scéentéfic 
American, and Robert E. Speers, editor, Engi- 
neering Department, E. I. du Pont de Nemours 
& Company, Inc., and member of the executive 
board of the Association of Technical Writers 
and Editors. 

The University staff members, besides Dr. 
Arader, will be Homer T. Cox, James J. 
Flannery, Emerson Harris, Edward C. Linne- 
han, and Hunter P. McCartney. 

Messrs. Cox, Harris, and McCartney are the 
editors of Projects Big Ben, Sarl, and Wescom, 
respectively, three of the interdisciplinary re- 
search projects in Pennsylvania's Institute for 
Co-Operative Research. Mr. Flannery is lec- 
turer in cartography at the University and 
director of the graphics section of Project Big 
Ben. Dr. Linnehan, a member of the Engiish 


Department, is a consultant on communication 
to various business concerns. 

Information and applications may be ob- 
tained from Dr. Arader, 3400 Walnut Str., 
Philadelphia 4, Pa. 


1956 ASME Fall Meeting to 
Be Held in Denver, Colo. 
Sept. 10-12 


Tue Fall Meeting of The American Society 
of Mechanical Engineers will be held in Den- 
ver, Colo., Sept. 10-12, 1956, at the Cosmo- 
politan Hotel. The tentative program in- 
cludes 15 technical sessions sponsored by 10 
Professional Divisions of the Society. The 
President’s luncheon will be held at noon on 
Monday, September 10, and the banquet on 
the evening of Tuesday, September 11. In 
addition to the technical sessions to be pre- 
sented, a number of field trips are being 
planned. These can include the Hydraulic 
Laboratory of the U.S. Bureau of Reclama- 
tion at Denver; the Cryogenic Laboratory 
of the National Bureau of Standards at 
Boulder; and industrial facilities according to 
the indicated interest, and will be scheduled 
on Wednesday afternoon, September 12. 

Denver is a tourist’s Mecca to lovers of moun- 
tain scenery, and many visitors, who return 
again and again, consider the early fall months 
the best time of the year to visit this region. 
Sight-seeing trips are available to some of the 
Denver Mountain Parks including the high- 
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In the photos, /eft, one sees a view of Long’s Peak from Bear 
Lake; right, shows Hallett Peak and Dream Lake, Colo. These 
magnificent sights and many more will be seen in Colorado 


way to the summit of Mr. Evans; to Colorado 
Springs with its famous Broadmoor Hotel, 
and the nearby majestic Pikes Peak region; 
and to the Rocky Mountain National Park, 
which contains some of the most spectacular 
mountain scenery of the United States. Pres- 
ent plans anticipate short sight-seeing trips 
on Sunday afternoon, September 9, for those 
who may arrive early, as well as on Wednes- 
day afternoon, September 12. 


politan Hotel, 


A women's program is being planned to in- 
clude a luncheon and a special sight-seeing 
tour of Denver. A chartered flight over the 
foothills area via Western Air Lines is also in 
the making. This will include such points of 
interest as the new Air Academy site, the Royal 
Gorge, the old mining town of Leadville, 
Grand Lake, and other points of indescribable 
beauty. The women will be welcome guests 
at the meeting banquet and luncheons. 


1956 Heat Transfer and Fluid Mechanics 
Institute, Stanford University, June 21-23 


Tue ninth annual Heat Transfer and Fluid 
Mechanics Institute will be held at Stanford 
University, Stanford, Calif., on June 21-23, 
1956. The American Society of Mechanical 
Engineers is a cosponsor of the Institute and 
many of the papers will be published ulti- 
mately in the Transactions of the ASME « 
the Journal of Applied Mechanics. 


Objectives of Institute 


The Heat Transfer and Fluid Mechanics In- 
stitute will, this year, continue its established 
purpose of presenting technical and scientific 
advances in fluid mechanics, heat transfer, and 
related fields. Emphasis is given to original 
work covering more than one specific field of 
engineering. For example, papers are often 
presented which are of interest to workers in 
all of aeronautical, chemical, and mechanical 
engineering including many of the smaller 
branches of cach of these professions. The 
primary objective of the Institute is to pro- 
vide a common meeting ground for workers 
with a research interest in heat transfer and 
fluid mechanics. The Institute thus provides 
a means for the most effective interchange of 
ideas by direct discussion, and hence stimulates 
and aids the intellectual and professional 
growth of the engineering community. 

Originally organized to serve the Western 
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Community, the Institute, from its inception, 
has been so successful as a common mecting 
ground for professional men with a strong in- 
terest in research that it has always been 
national in scope, and in recent years, inter- 
national as well. Conventionally, contrib- 
utors and attendants come from all over the 
United States in addition to foreign countries. 


Panel Discussions 


This year, in addition to the usual papers 
covering advances in the specific fields of heat 
transfer and fluid mechanics, the Institute has 
scheduled two sessions on irreversible ther- 
modynamics. The purpose of these mectings 
is to explore the questions: *‘What applica- 
tions has irreversible thermodynamics in the 
solution of problems of heat transfer and fluid 
mechanics? Can unsolved problems in the 
older fields of fluid mechanics and heat transfer 
be handled by the newer theory of irreversible 
thermodynamics? In what directions is effort 
needed to make the theory of irreversible ther- 
modynamics a useful tool for the research and 
the design engineer?’’ Particular attention 
will be given to the variational theorems and 
methods in discussing these questions. 

Two irreversible thermody- 
namics have been scheduled. The first, on 
Saturday morning, June 23, will include the 


sessions on 


Denver, September 10-12. Ins 
to various industrial operations also are 1 Wee 





during the 1956 ASME Fall Meeting to be -_— at the Cosmo- 


ction trips 


presentation of three papers by men who have 
made signal contributions to irreversible ther- 
modynamics in the original theory and in en- 
gineering applications. The second 
on the afternoon of the same day, will be a 
panel discussion followed by an open discus- 
sion of the questions set forth in the fore- 
going. The purpose of these discussions is to 
allow for full interchange of ideas and problems 
between the chemists, applied mathematic- 
ians, and the various types of research engi- 
neers represented. 

It is hoped that this interchange of ideas 
will lead to the development of new theo- 
retical methods and new means for calculation 
as well as the further clarification and utiliza- 
tion of already existing theory 


session, 


Proceedings 


Copies of presented papers will be distrib- 
uted to Institute attendees. A limited num- 
ber of proceedings may be obtained after the 
Institute by ordering from Stanford University 
Press, Stanford, Calif. Copies of the 1951, 
1953, and 1955 papers are available and can 
be ordered from the Stanford University Press 
at the following prices: 1951, $5; 1953, 
$5.50; and 1955, $5.50. 


Institute Program 


The complete program is given as follows 


THURSDAY, JUNE 21 


8:30 a.m. P i 
Registration 


9:00 a.m. P 
Session (1) 

Introduction: S. J. Kline, general chairman 

Dedication to A. P. Colburn, 1904-1955, and Max 

Jakob, 1879-1955 

Ebullition From Solid Surfaces in the Absence 

of a Pre-Existing Gaseous Phase, by S. G. Bank 

off, Rose Polytechnic Institute 

Effect of an Ultrasonic Field on Boiling iinet 


Transfer—Exploratory Investigation, by S 
Isakoff, E. 1. du Pont de Nemours and Co., Inc 
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Solving the Melting Problem Using the Electric 
Analogy to Heat Conduction, by D. R. Otis, Oak 
Ridge National Laboratory 


2:00 p.m. 

Session (II) 
Effect of Axial-Fluid Conduction on Heat Transfer 
in the Entrance Regions of Parallel Plates and 
Tubes, by P. J. Schneider, University of Min- 
nesota 
Heat Transfer in a Pipe With Turbulent Flow 
and Arbitrary Wall-Temperature Distribution, 
by C. A. Sleicher, Jr., Shell Development Co., 
and Myron Tribus, University of California, Los 
Angeles 
Heat Transfer of a Laminar Pipe Flow With 
Coolant Injection, by S. W. Yuan and A. B. 
Finkelstein, Polytechnic Institute of Brooklyn 
Heat Transfer by Forced Convection From a 
Horizontal Flat Plate Into a Turbulent Boundary 
Layer, by A. C. Spengos and J. E. Cermak, Colo- 
rado A&M College 


FRIDAY, JUNE 22 


9:15 a.m. 
Session (III) 

On the Changing-Size Spectrum of Particle Clouds 
Undergoing Evaporation, Combustion, or Ac- 
celeration, by A. H. Shapiro and A. J. Erickson, 
Massachusetts Institute of Technology 
Experimental Study of the Velocity and Tem- 
pote Distribution in a High-Velocity Vortex- 

ype Flow, by J. P. Harnett and E. R. G. Eckert, 
University of Minnesota 
Natural-Convection Heat Transfer From a Hori- 
zontal Cylinder Rotating in Air, by David Dropkin, 
Cornell University, and Arieh Carmi, Corning 
Glass Works 


2:00 p.m. . 
Session (IV) 
An Analog Solution of the Navier-Stokes Equa- 


tion for the Case of Flow Past a Flat Plate at 
Low Reynolds Numbers, by E. Jansen, Univer- 
sity of California, Los Angeles 

On the Supersonic Flow of a Viscous Fluid Over a 
Compression Corner, by R. L. Chuan, University 
of Southern California 

Heat Transfer to a Yawed Infinite Cylinder in 
Compressible Flow, by Eli Reshotko, NACA, 
Lewis Laboratory 

The Unsteady Laminar-Boundary Layer on a 
Flat Plate, by Sin-I Cheng and David Elliott, 
Princeton University, Princeton, N. J. 


SATURDAY, JUNE 23 


9:15 a.m. 7 
Session (V) 
Thermodynamics of the First Order, by Y. S. 
Touloukian and P. S. Lykoudis, Purdue Univer- 

sity 

Nonlinear Problems in Thermodynamics of 
Irreversible Processes, by /. Prigogine, Faculté 
des Sciences de l'Université de Bruxelles, Brussels, 
Belgium 

Thermoelasticity and Irreversible Thermody- 
namics, by M. A. Biot, consulting engineer, New 
York, N. Y. 


2:00 p.m. 
Session (VI) 


Panel discussion and open discussion of the fol- 
lowing questions: 


What applications has irreversible thermo- 
dynamics in heat transfer and fluid mechanics? 

Can unsolved problems in heat transfer and 
fluid mechanics be treated by use of irreversible 
thermodynamics? 

In what direction is effort needed to make the 
theory of irreversible thermodynamics a useful 
tool for the research and the design engineer? 


Particular emphasis will be given to the varia- 
tional theorems and methods. 


University of California Launches Graduate 
Program in Nuclear Engineering 


A ONE-YEAR master-of-science program 
in nuclear engineering and a PhD program in 
nuclear engineering were initiated last fall by 
the Mechanical Engineering Division at the 
University of California, Berkeley. Prof. E. 
Teller, renowned nuclear physicist, launched 
the program by presenting the first few lec- 
tures in the course on reactor physics. The 
students have come from various points in the 
nation to study in the program which em- 
phasizes the production of power, although 
some aspects of process engineering are also 
presented. 

The master-of-science program consists of 
the following courses: advanced applied 
mathematics, nuclear reactor physics, ele- 
ments of heat and mass transfer, power cycles 
and power-plant systems, nuclear reactor 
kinetics, automatic control of nuclear reactors, 
process heat and mass transfer in nuclear en- 
gineering, materials in nuclear reactors, de- 
sign of nuclear-reactor power-plant systems, 
seminars conducted with experts in various 
specialities, and nuclear-engineering labora- 
tory. 

The entire second semester of the nuclear- 
engineering laboratory is spent at the Atomic 
Energy Laboratories at Livermore, working 
various experiments with the Livermore water- 
boiler nuclear reactor. Seminars involve 
topics such as, biological radiation damage, 
details of existing nuclear reactors and their 
characteristics, conceptual designs of research 
reactors, organizational aspects of the AEC, 
costs of nuclear-reactor systems, engineering 
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problems in reactors now being designed and 
built, the USSR reactor program, program- 
ming nuclear-reactor problems on the auto- 
matic computer, functioning of the reactor 
safeguard committee of the AEC, thermo- 
nuclear processes, and others. In the design 
course the students work in teams to design a 
particular nuclear power plant, with criticisms 
from physicists and engineers on the staff con- 
cerning various technical aspects of the plant, 
its cost, and safety. 

The courses are being kept at an advanced 
level and as general as possible so that the 


student will not be limited in his concept 
with regard to the nuclear reactor and it 
system. 

For those students continuing toward a 
PhD degree in the field of nuclear engineering, 
courses are available in a variety of subjects, 
depending upon the student's interest, such 
as advanced heat transfer, advanced fluid 
dynamics, theory of elasticity, nuclear physics 
and chemistry, metallurgy, ceramic engineer- 
ing, solid-state physics, advanced mathe- 
matics, particle accelerators, chemical sep- 
arations, advanced thermodynamics, auto- 
matic control, waste disposal, and so on. 

Completion of a curriculum in engineering 
or physics constitutes the normal prerequisite 
for the program, with a limitation based on 
content of curriculum finished, and grades. 

Further information may be obtained by 
writing to the Dean of Engineering, University 
of California, Berkeley. The deadline on 
applications for admission is July 15. 


Honors and Awards. Water R. J. 
Brown, research physicist in Kodak Research 
Laboratories, Rochester, N. Y., has received 
the Adolph Lomb Medal for 1956 from the 
Optical Society of America for his scientific 
contributions to optics. 


Joun von Neumann, noted scientist and 
member of the U.S. Atomic Energy Com- 
mission, is the first recipient of the Enrico 
Fermi Award. The Award, comprising a 
medal, a citation, and $50,000, was made in 
recognition of Dr. von Neumann's outstand- 
ing contributions both to the theory and to 
the design and construction of fast computing 
machines, indispensable tools of research and 
development in many phases of atomic energy 
and its applications. The Award was made 
to Dr. von Neumann on Thursday, April 26. 


Me vin J. Evans, Mem. ASME, head of a 
management engineering consulting firm in 
Chicago, Ill., was one of the six alumni who 
were cited for outstanding accomplishments 


E. Teller, renowned nuclear physicist, discusses a problem with professors and 
students in the graduate program in nuclear engineering which he launched last fall 


at the University of California, Berkeley 
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Herbert Hoover, Jr., Under Secretary of 
State, received Columbia University’s 
Kemp Medal “for distinguished service 
in geology” at a testimonial dinner on 
March 30, 1956, at the Men’s Faculty 
Club, New York, N.Y. An outstanding 
geophysicist, Mr. Hoover has super- 
vised the exploration for oil and min- 
erals in many parts of the world. He 
has also invented much equipment 
widely used in the search for petroleum, 
and adapted the mass spectrograph, an 
instrument for weighing atoms,’so that 
it detects the presence of gas, often an 
indication of oil deposits. In addition 
to his work as a scientist, Mr. Hoover 
acted as a special adviser to the State 
Department in 1953, working out an 
international consortium made up of one 
Dutch, one French, and five American oil 
companies, which solved the difficult 
Iranian oil situation. The Iranian gov- 
ernment saved face and oil production 
was resumed. 


in their fields, at the annual Wisconsin En- 
gineers’ Day celebration, University of Wis- 
consin, College of Engineering, held on the 
UW campus, May 4. 


Cuarues E. Regn, general manager, silicone 
products department, General Electric Com- 
pany, Waterford, N. Y., will deliver the 
thirtieth Edgar Marburg Lecture, and D. K. 
Crampton, director of research and develop- 
ment, Chase Brass & Copper Company, Inc., 
Waterbury, Conn., will present the fifth 
Gillett Memorial Lecture at .¢ 59th annual 
meeting of the American Society for Testing 
Materials at Chalfonte-Haddon Hall, Atlantic 
City, N. J. 


Crarence E. Davies, secretary and Fellow ~ 


ASME, was presented with an award of Honor- 
ary Membership by The Engineering Institute 
of Canada. The certificate of Honorary Mem- 
bership was presented at the annual banquet 
of the Institute in Montreal on May 25. 


Cuartes K. Lerrn, retired member of the 
Combined Development Agency, was pre- 
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sented with a citation for ‘‘outstanding serv- 
ices."" The Combined Development Agency 
is a joint United Kingdom-United States- 
Canadian organization established in Wash- 
ington, D. C., in 1944 to develop the produc- 
tion and to undertake the procurement of 
uranium and thorium supplies in certain areas. 
The agency has production contracts with 
the Belgian Congo, the Union of South Africa, 
Australia, and Portugal. 


Orian W. Boston, Mem. ASME, professor 
and chairman, department of production en- 
gineering, University of Michigan, received 
the Gold Medal Award for outstanding serv- 
ice through published literature, technical 
writings or papers, from the American So- 
ciety of Tool Engineers at the annual banquet 
held in connection with the 1956 Tool Show 
at the Chicago Amphitheatre. On the same 
occasion, Edward W. Ernst, Mem. ASME, 
machine-tool specialist for the Major Appli- 
ance Division of General Electric, received the 
Joseph A. Siegel Memorial Award, given for 
contributions through leadership, voluntary 
support, or acts of timely benefit to ASTE. 


Francis B. Lorp, owner of the Lord Machine 
Company, was awarded the $500 prize, an- 
nually donated by the Worcester Pressed Stee] 
Company, Worcester, Mass. Mr. Lord's re- 
design of a wave-guide flange for TR radar 
tubes used for low-frequency scanning, may 








save as much as $74,000 a year for his cus- 
tomers. The presentation was made at a 
luncheon of the Pressed Metal Institute in 
Cleveland, Ohio 


Cirinton R. Hanna, electromechanical sys- 
tems expert, inventor, and associate of re- 
search, Westinghouse Electric Corporation, 
East Pittsburgh, Pa., has been awarded the 
1955 Lamme Gold Medal by the American 
Institute of Electrical Engineers. 


Fexix E. Wormser, Assistant Secretary of 
the Interior, received the Egleston Medal, 
the Columbia University Engineering Alumni 
Association's highest award for ‘‘distinguished 
engineering achievement,"’ at the 1956 Egles- 
ton Medal Award Dinner of the Columbia 
School of Engineering Alumni Association, 
held at the Waldorf-Astoria Hotel, New York, 
N. Y. 

Rosert E. Wirson was the recipient of the 
1956 Washington Award for unusual dedica- 
tion of leadership through science and en- 
gineering to the advancement of research, 
industry, education, and public affairs. The 
presentation was made at a dinner given by 
the Washington Award Commission in 
Chicago, Ill., May 1. 


Research. Rosert L. Crarx has been ap- 
pointed executive secretary of the National 
Committee for the Development of Scientists 





Aerial view showing construction progress on America’s first full-scale atomic- 
energy electric power plant at Shippingport, Pa. The two smaller cylindrical reactor- 
plant containers (at top of picture) will house steam boilers where high-tempera- 
ture, high-pressure water from the nuclear reactor will generate steam. This steam 
will be fed to a turbine generator (to be erected in the space near the crane). The 
fuel-handling canal, upper right, will be filled with water, and the atomic fuel will be 


moved through this water to and from the reactor. The reactor-plant containers and 
the container for auxiliary equipment are made of 1-in. steel plates. They are 50 ft 
in diam and 100 ft long. The auxiliary container, center, is 150 ft long. Westing- 
house Electric Corporation is building the nuclear reactor under contract with the 
Atomic Energy Commission. Duquesne Light Company of Pittsburgh, Pa., is build- 
ing the turbine-generator portion of the 60,000-kw plant, and will operate the entire 
plant when it is completed in 1957. 
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and Engineers by the National Science Foun- 
jation. In establishing the Committee, Presi- 
dent Eisenhower said: ‘The NSF will provide 
staff services for the committee and provide 
leadership to other departments and agencies 
in carrying forward activities which will 
contribute to a solution of the problem.’ 


Grorce W. Howarp has been promoted to 
fill the newly-created position of technical 
director at the Corps of Engineers’ Research 
and Development Laboratories, Fort Belvoir, 
Va. 


New Officers and Appointments. James 
P. Wiseman, president of the Fluor Products 
Company of Whittier, Calif., has been elected 
president of the Cooling Tower Institute for 
1956. 


Cuarzes C. Price, chairman of the Depart- 
ment of Chemistry at the University of Penn- 
sylvania, and former department head at 
Notre Dame, was elected chairman of the 
Federation of American Scientists by the Na- 
tional Council at its annual spring meeting 
in Washington, D. C. 


T. A. Crowz, Mem. ASME, was elected 
president of The Institution of Mechanical 
Engineers, (Great Britain). Mr. Crowe's 
achievements in the field of engineering are 
outstanding. While engineering director of 
John Brown & Co., Ltd., Clydebank, Scotland, 
he was responsible for the design and con- 
struction of the machinery for, among others, 


Joseph W. Barker, right, ASME President, presented a certificate of Honorary Mem- 
bership in the Society to President Eisenhower, April 23, who became the first 
Unieed States President to be so recognized while in office. In a ceremony at the 
White House, Dr. Barker said the honor, highest offered by ASME, was “for acknowl- 
edged professional eminence in engineering,” and recognized the recipient as 
“Soldier, statesman, and President; tactful and inspiring leader whose planning 
and administration contributed greatly to the winning of World War II and to the 
defense of the free world.” The presentation was witnessed by several prominent 
members of the Society. 


Atomic-power reactor sites and development laboratories in the Eastern United 
States were visited by the Chairmen of the Governmental agencies for atomic energy 
in the United Kingdom and the United States during the week of May 7. Shown 
looking over views of the 60,000-kw pressurized water-reactor power plant now 


being built at Shippingport, Pa., are /eft to right: Louis L. Strauss, chairman of U. S. 
Atomic Energy Commission; Sir Edwin Plowden, chairman of the United Kingdom 
Atomic Energy Authority; and Rear Admiral H. G. Rickover, USN, ASME Westing- 
house Medallist. They also visited the Argonne National Laboratory at Lamont, 
Ill., and the Oak Ridge National Laboratory and other facilities at Oak Ridge, Tenn. 
The visit to the United States installations was arranged within the terms of the 
U. K.-U. S. Agreement for Co-Operation in peaceful uses of atomic energy. 
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the liners, Queen set and Caronia; H. M. 
battleships, Duke of York and Vanguard; and 
H. M. aircraft carrier, Indefatigable. 


Joun J. Cuyze, director of welding research, 
A. O. Smith Corporation, has been elected 
president of the American Welding Society for 
the 1956-1957 fiscal year beginning June 1. 
The other new officers are: First vice-presi- 
dent, Crarence P. Sanper, general superin 
tendent, Vernon Plant, Consolidated Western 
Steel Division, United States Steel Company; 
and Gustav O. Hoctunp, head of welding 
section, Alcoa Process Development Labora- 
tory, Aluminum Company of America. 


Lester C. Hicsger, Mem. ASME, has been 
re-elected president of the American Congress 
on Surveying and Mapping. Mr. Higbee, 
also president of W. & L. E. Gurley, engineer- 
ing and scientific-instrument manufacturers, 
Troy, N. Y., will serve the Congress for a 
second year. 


Joun J. Uicxer, Mem. ASME, professor and 
chairman of the mechanical-engineering de- 
partment of the University of Detroit, was ap- 
pointed consultant to the Building Officials 
Conference of America, Material Approvals 
Structural Bureau. 


Guy Benveniste, Mem. ASME, Stanford 
Research Institute economist, was appointed 
editor of ‘“The Sun at Work,"’ newsletter of 
the Association for Applied Solar Energy, 
Phoenix, Ariz. 


Ecer V. Murpurze of Summit, N. J., has 
been appointed Special Assistant for Guided 
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Missiles. The appointment was announced by 
Secretary of Defense Charles E. Wilson. Mr. 
Murphree will be responsible for direction 
and co-ordination of research, development, 
engineering, and production of guided-missile 
activities in the Department of Defense. 


Bertram S. Trustr, Mem. ASME, district 
sales manager, American Meter Company, ac- 
cepted reappointment by F. W. Bzicuxey, 
chairman, San Francisco Section, ASME, as 
representative to the San Francisco Advisory 
Committee for the Engineering Societies Per- 
sonnel Service. He and other representatives 
from other sections of national engineering 
societies will counsel, guide, and review ESPS 
Operations to assure satisfactory employment 
service to western engineers. 


Martens H. Isenserc, Feliow ASME, 
president, Combustion Engineering, Inc., 
has been elected to membership on the cor- 
poration of the Polytechnic Institute of 
Brooklyn. 


Vice Apmrrat Franx G. Fanrion, USN, 
the Navy's senior ordnance engineer, who 
served as second in command in the historic 





L. B. Lefevre, vice-chairman, Central 
Savannah River Area Section, ASME, 
presents Certificate of Merit for 65 years’ 
service to the Society to J. S. Foster, at a 
meeting held at Timmerman’s Lodge, 
Augusta, Ga., April12. While employed 
by the Link Belt Machinery Company, 
Chicago, Ill., Mr. Foster met Spencer 
Miller, a long-time member of ASME, 
who played an important role in the de- 
velopment of Mr. Foster’s engineering 
career. When Mr. Miller later joined 
the Lidgerwood Manufacturing Com- 
pany, New York, N. Y., Mr. Foster fol- 
lowed and served as his assistant. In 
time this company was launched on a 
program of cableways manufacture; 
as the business grew, Mr. Foster grew 
with it. His work took him to the far 
corners of the earth. When the Lidger- 
wood Company moved their offices and 
works to Wisconsin, he resigned as vice- 
president and chief engineer and formed 
a partnership with Charles L. Wachter, 
as engineering consultant, serving 
clients in the United States as well as 
several foreign governments. Two 
years ago Mr. Foster resigned from all 
business activity. 
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‘‘Operation Crossroads"’ nuclear tests and com- 
manded the Naval task groups for that opera- 
tion, retired from his present post as Com- 
mander of the Atlantic Fleet Amphibious 
Force oa May 1. 


ASME Marks G. M. Brill’s 
65-Year Membership 


Gsorcs M. Britt of Poughkeepsie, N. Y., 
has been commended by the Council of The 
American Society of Mechanical Engineers for 
his sixty-five years of distinguished service to 
the Society and for his achievements as an engi- 
meer, Frederick H. Evans, chairman of the 
Honors and Awards Committee of the Sec- 
tion, announced. Mr. Evans and James R. 
Muenger, chairman of the Mid-Hudson Sec- 
tion, presented the Council's certificate to Mr. 
Brill just prior to his 90th birthday, which 
was celebrated Saturday, March 24, 1956. 

Mr. Brill is a Fellow, a former vice-president, 
and a former member of the Council of the 
ASME. He became interested in ASME 
through the efforts of Prof. Robert H. Thurs- 
ton of Cornell University, who was the first 
President of the Society. Since then he has 
shared in its development into one of the 
world's most influential engineering societies. 
Today its membership totals some 40,000 
engineers; its engineering standards and tech- 
nical publications are recognized and used 
throughout the world. 

Mr. Brill was born in Poughquag, N. Y. 
He studied at Wesleyan Academy, Wilbraham, 
Mass., and at Cornell University, from which 
he earned degrees of Mechanical Engineer 
(1891) and Master of Mechanical Engineering 
(1905). He is a member of the honorary 
scientific fraternity Sigma Xi, the American 
Institute of Electrical Engineers, and the 
American Geographical Society. He has con- 
ducted engineering research at Syracuse; been 
chief engineer of the Solvay Process Company, 
Detroit; was construction and _ general 
engineer for all plants of Swift & Company; 
and has practiced construction engineering in 
Chicago, Ill., and New York, N. Y. He has 
been president and director of The Empire 
Knife Company, Winsted, Conn. and of the 
Williams Tool Company, Erie, Pa. He has 
served as chairman of the Chicago Engineering 
Board for Smoke Suppression and as chairman 
of the Jury of Awards for the Panama-Pacific 
Exposition, San Francisco, Calif., 1915. He 
has contributed technical papers to several 
engineering-society publications. 

During World War I, Mr. Brill held a com- 
mission of Major in the United States Army 
and served as Chief of the Requirements Sec- 
tion and as a consulting engineer to the 
European Field Command. 


ASME Names J. T. Reid 
Research Manager 


Joun T. Reto, Assoc. Mem. ASME, has been 
named research manager of The American 
Society of Mechanical Engineers. 

His duties with the Society will include 
staff service for the Society's various research 
committees, co-ordination and assistance in 





65-year 
ASME Membership Certificate to Gor- 
don Campbell at his home in York, Pa. 
Mr. Campbell became a Junior Member 


Grant H. Voaden presents 


of the Society in 1891. In 1924 he re- 
tired, after having been for 14 years 
president of York Railways and affili- 
ated companies, Edison Electric Light 
and Power Company, and York Steam 
Heating Company. His colleagues 
credit his vision and foresight for fore- 
stalling financial difficulties that would 
eventually have been encountered in the 
operation of trolley cars as a result 
of the growing use of automobiles. 
Under his management the facilities of 
the Edison Company were improved, 
the distribution lines extended, and the 
generating capacity at the Water Street 
Station increased. Later, it was the sale 
of this company which permitted liqui- 
dation of the group of companies on the 
right side of the ledger. 


fund-raising for research projects, and liaison 
with the Engineering Foundation and the 
National Research Council. 

Among research activities conducted by 
ASME are those on fluid meters, properties of 
steam, lubrication, automatic regulation 
theory, effect of temperature on the properties 
of metals, and engineering administration. 

From 1951 until he joined the staff of ASME, 
Mr. Reid was employed by Westinghouse 
Electric Corporation at its Newark, N. J., 
plant. While there he established a library of 
automatic-controls literature in the engineering 
department of the Meter Division, following 
which he began the organization and estab- 
lishment of an automatic-controls laboratory. 

He was associated with the Lock Joint Pipe 
Company of East Orange, N. J., from 1949 to 
1951. He participated in the engineering work 
on Israel's first pipe-manufacturing plant lo- 
cated near Tel Aviv, for Mekroth, an Israeli 
utility combine. Mr. Reid also re-engineered 
the plant layout of the firm's Detroit, Mich., 
plant to increase its capacity both as to the 
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quantity and sizes of pipe manufactured. In 
addition, he helped establish an inspection 
and quality-control group at the company’s 
equipment-manufacturing plant in East Orange. 

Mr. Reid has served since 1953 as an educa- 
tional counselor for the Massachusetts In- 
stitute of Technology and acts as liaison be- 
tween M.I.T. and certain secondary and pre- 
paratory schools in the northern New Jersey 
area. 


He holds a BS degree from M.I.T.; an MS 
degree from the University of Minnesota; and 
an MBA degree in industrial management 
from Rutgers University. He has taken addi- 
tional work at the New York University to- 
ward a PhD degree in business administration. 

Mr. Reid succeeds F. S. Mallette, Mem. 
ASME, who will retain the post of executive 
secretary of the Air-Pollution Controls 
Committee. 


ASME Project Among 27 to Receive 
Engineering Foundation Grants 


A wipe range of engineering research was 
advanced with new grants allocated by The 
Engineering Foundation at its annual mecting 
held in New York, N. Y., on May 3. Al- 
locations for the 1956-1957 fiscal year total 
$53,000. They go to 27 projects (including 
the ASME study of the Properties of Steam) 
which are receiving estimated outside support 
of $497,500. The projects are being carried 
out mainly in university, government, and 
industrial laboratories all over the country 
under sponsorship of the major engineering 
societies. 

Projects receiving funds represent all the 
major branches of the profession and range 
from a program for predicting disastrous 
storm surges to a recently instituted three- 
year research project on the thermal re- 
sistivity of soils. 


ASME Project 


Important to industry is another project 
receiving one of the grants—a study of the 
Properties of Steam, which is being sponsored 
by The American Society of Mechanical En- 
gineers. The Steam Properties Research Pro- 
gram, which was set up at the Fourth Inter- 
national Steam Tables Conference in Phila- 
delphia, Pa., in September, 1954, revives an 
earlier ASME program that was compieted 
in 1934. Taking into account the extremely 
high pressures and temperatures in use today 
in both steam-power generation and chemical 
processing, the reinstituted program has the 
ultimate aim of revising and extending the 
whole field of knowledge of steam properties, 
including its transport properties. As a first 
step, it is trying to obtain experimental data 
for extending the steam-table range to 1500 F 
and 15,000 psia. The present working steam 
tables have been in use since 1934. 

The steam studies are under way in a number 
of colleges and at the National Bureau of 
Standards, where important work is being 
done in the establishment of new temperature 
standards and a set of conversion factors be- 
tween the international temperature scale and 
the true thermodynamic scale. The entire 
program is functioning within an international 
framework. 


Engineering Foundation and Research 


The Engineering Foundation, which was 
founded in 1914, administers the income from 
a $1,500,000 fund dedicated to the stimulation 
of engineering research. This annual income 
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of some $50,000 has had an importance out of 
all proportion to its relatively modest size. 
It has been used judiciously over the years to 
aid in their early stages many research pro- 
grams that later were able to obtain large- 
scale financial backing and develop into im- 
portant projects. 


Gaillard Holds June Semi- 
nar in New York and Offers 
Company-Standards 
Seminar 


Tue next Gaillard Seminar on industrial 
standardization will be held June 18 through 
22, 1956, in New York, N. Y. There will be 
two conferences each day, Monday through 
Friday, mornings 9:30 to 12:00, afternoons 
1:30 to 4:00. 

Six conferences will be devoted entirely to 
organization and procedure of standardization 
work in an individual company. The other 
four will deal with the principles and practical 
applications of organized standardization, 
both from the technical and the managerial 
viewpoint. Round-table discussion will pre- 
sent opportunity for the conferees to bring up 
problems of special interest to their own work. 

A new service, the Company Standards 
Seminar, is offered by John Gaillard, Mem. 
ASME, following a request from industry. 
Company managements now may afrange to 
have his seminar held at their headquarters, 
with attendance by key men representing vari- 
ous departments, divisions, plants, or other 
administrative units of the sponsor company. 
This special Company Standards Seminar will 
make it possible to have a number of men 
trained as a group and to concentrate on dis- 
cussion of the company's particular problems. 

Previous Gaillard Seminars in New York 
have been attended by about three hundred 
men representing 167 organizations. Of these, 
143 are individual companies, and the others 
trade associations and technical societies; five 
national standards bodies; the Armed Forces; 
the National Bureau of Standards; two re- 
search organizations; and three colleges. 

Further information about registration for 
the June, 1956, Gaillard Seminar in New York 
City, or special arrangements for a company- 
standards seminar, may be obtained from Dr. 
John Gaillard, 400 West 118 St., New York 27, 
N. Y. Formerly a member of the staff of the 
American Standards Association and a lec- 


turer at Columbia University, he now is a 
management counsel specializing in advice on 
standardization problems. 


How’s the Weather ?— 
Ocean-Based Automatic 
Weather Station Will Tell 


A prototyPz marine weather station that 
automatically reports local weather data by 
radio has been developed by the National 
Bureau of Standards. The unit is incorporated 
in a buoy that can be anchored in remote loca- 
tions and left unattended for periods up to six 
months. At regular intervals throughout the 
day the station broadcasts in code the air 
temperature, water temperature, barometric 
pressure, and wind speed and direction. Pre- 
liminary tests in Chesapeake Bay show that the 
station has a radio range in excess of 800 miles. 
The equipment was developed by P. D. Lowell, 
W. Hakkarinen, and L. M. Allison of the 
Bureau's electronic instrumentation laboratory 
for the Navy Bureau of Aeronautics. 

At the present time the gathering of com- 
prehensive weather data from many ocean 
areas outside of regular shipping lanes is hap- 
hazard and limited. Both military and 
civilian authorities would be better able to 
predict weather conditions if they received 
continuous weather reports from a much wider 
area. If a series of stations similar to the 
Bureau's prototype station were placed over 
wide areas of the Pacific Ocean, for example, 
they could give operations officers and meteor- 
ologists frequent reports making possible a 
complete weather picture for the entire ocean. 
If moored in certain areas of the Caribbean, 
these stations might also give warning of 
hurricanes as they begin to form. 

The automatic station translates information 
from each of five weather-sensing elements into 
three-letter groups in continental code and 
transmits the coded signals on a pulse-modu- 
lated carrier frequency at about 6 megacycles. 
These signals can be received on standard com- 
munications receivers and compared with a 
decoding table which gives numerical values 
for each of the meteorological variables meas- 
ured. A single transmission takes three 
minutes. During this interval six items of 
information are broadcast. The first transmis- 
sion is a three-letter signal identifying the 
station. Coded transmissions follow contain- 
ing information on (1) air temperature between 
—25 and +110 F, (2) water temperature be- 
tween 15 and 90 F, (3) barometric pressure be- 
tween 950 and 1050 millibars, (4) wind speed 
from 0 to 68 knots, and (5) wind direction 
oriented from magnetic north. 

The vessel which carries the weather-sensing 
and radio-transmitting equipment was de- 
signed by the David Taylor Model Basin and 
is 20 ft long and 10 ft wide. It is constructed 
of aluminum and other nonmagnetic alloys to 
avoid undesirable effects on the compass. The 
vessel can be anchored in waters as deep as 
3600 ft. Two masts and four water-tight 
wells extending below the boat deck hold all 
the electronic and meteorological equipment 
assembled in compact, shock-mounted units. 
Each unit may be replaced independently of 
the others. 
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Coming Meetings 


Management of Industrial-Research 
Programs 


A Five-pay conference on the Management 
of Industrial Research will be held June 11-15, 
1956, under the auspices of Columbia Univer- 
sity at its Harriman Campus at Harriman, 
New York. Director of the Conference will 
be Robert Teviot Livingston, Mem. ASME, 
professor of industrial and management en- 
gineering at Columbia. 

The Conference will study methods for the 
design of research programs from the viewpoint 
of integrating them with other aspects of com- 
pany operations. Also to be included are two 
special panels. The first panel, ‘‘Human Re- 
lations in Research,’ is moderated by Lyman 
Bryson, professor emeritus of education, 
Teachers College, Columbia University. The 
second panel, ‘Operations Research Does a 
Job on Industrial Research,’’ is moderated by 
David Bendel Hertz, Mem. ASME, director of 
Operations Research for Popular Merchandise, 
Inc. 

Principal speakers will include C. C. Furnas, 
Mem. ASME, Assistant Secretary of Defense 
for Research and Development; Rear Admiral 
Rawson Bennett, USN, Chief of Naval Re- 
search; T. F. Davies Haines, president, Ciba 
Pharmaceutical Products, Inc.; Irving Wolff, 
vice-president in charge of research, RCA 
Laboratories; and J. J. Healy, assistant to 
vice-president for research development and 
engineering, Monsanto Chemical Company. 

Conference papers will be available follow- 
ing the Conference in the form of Proceedings 
to be published by King’s Crown Press, 
Columbia University. 


Industrial Engineering 


Tue annual Cornell University Industrial 
Engineering Seminars sponsored by the depart- 
ment of industrial and engineering adminis- 
tration, Sibley School of Mechanical Engineer- 
ing, will be held at the University, Ithaca, 
N. Y., June 12-15, 1956. 

The seminar workshops cover each of the 
following six areas: Industrial management, 
manufacturing engineering, small-plant man- 
agement, methods engineering, applied in- 
dustrial statistics, and industrial marketing. 


Material Handling 


Tue third annual Material Handling Train- 
ing Conference will be held at the Lake Placid 
Club, Essex County, N. Y., June 17-30, 1956. 
This conference was designed to provide a 
practical and economical way to develop and 
to improve existing material-handling pro- 
grams or to train a handling engineer. 

The program of the Conference is divided 
into three major parts including matcrial- 
handling equipment, analysis and systems de- 
sign, and operational problems. 

For further information write to J. R. 
Bright, Director, Material Handling Training 
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Conference, 56 Robbins Road, Lexington, 


Mass. 


Mathematics in Engineering 


A CONFERENCE on Mathematics in Engineer- 
ing will be held June 20-22, 1956, az the Uni- 
versity of Michigan, Ann Arbor, Mich., and 
will be jointly sponsored by the American 
Society for Engineering Education and the 
National Science Foundation. 

The tentative schedule for the conference in- 
cludes sessions on probability, statistics, 
numerical analysis and computers, operations 
research and systems engineering, continuum 
mechanics and field theory, and the impact of 
mathematics on engineering and scientific 
education. 

For reservations or a more detailed program, 
write Prof. C. M. Thatcher, Department of 
Chemical and Metallurgical Engineering, 
University of Michigan, Ann Arbor, Mich. 


High-Temperature Symposium 


““Hicn Temperature—A Tool for the Fu- 
ture," is the theme chosen for a June 25-27 
symposium to be held on the University of 
California campus at Berkeley. The Univer- 
sity and Stanford Research Institute, Menlo 
Park, Calif., are cosponsoring the three-day 
meeting. 

Discussions will deal with advances in 
major ficlds of high-temperature research. 
Keynote speaker at the June 26 luncheon will 
be Dr. Theodore von Karman, Mem. ASME, 
chairman of the Advisory Group for Aero- 
nautical Research and Development, a NATO 
agency with headquarters in Paris, France. 
The luncheon will be held at the International 
House on the Berkeley campus. 

The opening-day panels will be devoted to 
“Methods of Reaching High Temperatures,” 
and will have as cosponsor the Air Office of 
Scientific Research, U. S. Air Research and 
Development Command. Speakers will dis- 
cuss solar, arc, and flame images; ciectrical 
heat; and chemical and nuclear processes as 
sources of temperatures as high as 18,000 F. 

The National Science Foundation will co- 
sponsor the second day's program on ‘‘Ma- 
terials for Containing High Temperatures." 
This meeting will deal with structures and 
properties of materials for high-temperature 
use and equilibrium and kinetic considerations 
involved in their environmental interactions. 

The symposium closes on June 27 with the 
panel on “Processes Occurring at High Tem- 
peratures."" The Office of Naval Research 
will be cosponsor for the day. This gathering 
will discuss such chemical responses under 
high temperatures as gas state and condensed 
state reactions, and gas and condensed phase 
interactions. 

Some 36 specialists in these fields will take 
part in the panels. 


Cybernetics 


Tue Province of Namur is organizing, under 
the patronage of the Ministry of Education 
and of UNESCO, and under the honorary 
presidency of the Governor of the Province of 
Namur, an International Congress of Cyber- 





netics, which will be held in Namur, Bel- 
gium, from June 26 to 29, 1956. 

The aim of the Congress is to present for 
wide consideration the new ideas which are 
developing under the general term of cybernet- 
ics, and to bring into clear relief the realiza- 
tions already attributable to this new science 
which, while still at the stage of taking its 
bearings, is already transforming industry pro- 
foundly and is bound to affect all sectors of 
human activity. 

The Congress will be presided over by Prof. 
Georges R. Boulanger of the Polytechnic 
Faculty of Mons and of Brussels University. 
The agenda will be divided into four sections 
covering both the scientific and technical as- 
pects of cybernetics; namely, principles and 
methods of cybernetics; semantic machines 
(computing, translating, and so on); automa- 
tion (automatic factories); and cybernetics 
and life. 

Persons proposing to attend the Congress 
are requested to write to the following address: 
Secrétariat du Congrés International de 


Cybernétique, 13, rue Basse-Marcelle, Namur, 
Belgium. More detailed information and ap- 
plication forms will be sent. 





June 11-13 

ASME Applied Mechanics Western Division Con- 
ference, California Institute of Technology, Pasa- 
dena, Calif. 

(Papers being accepted until program is filled) 


June 14-16 

ASME Applied Mechanics Division Conference, 
University of Illinois, Urbana, Ill 

(Final date for submitting papers was Feb. 1, 1956) 


June 17-21 

ASME Semi-Annual 
Cleveland, Ohio 
(Final date for submitting papers was Feb. 1, 1956) 


Meeting, Hotel Statler, 


June 19-22 

ASME Boiler and Pressure Vessel Committee 
Out-of-Town Meeting held jointly with the 
National Board of Boiler and Pressure Vessel 
Inspectors, Windsor Hotel, Montreal, Que., Can. 


Sept. 10-12 

ASME Fall Meeting, Cosmopolitan Hotel, 
ver, Colo. 

(Final date for submitling papers was May 1, 1956) 


Sept. 17-21 

ASME Instruments and Regulators Division and 
Instrument Society of America et and Joint 
Conference, Coliseum, New York, » 2 

(Final date for submitting papers was oii 1, 1956) 


Den- 


Sept. 23-26 

ASME Petroleum-Mechanical Engineering Con- 
ference, Conrad Hilton Hotel, Dallas, Texas 
(Final date for submitting papers was May 1, 1956) 


Oct. 8-10 
ASME-ASLE Third Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic City, N. J 


(Final date for submitting papers was June 1, 1956) 


Oct. 24-25 

ASME-AIME Joint Fuels Conference, Sheraton 
Park Hotel, Washington, D. C. 

(Final date for submitting papers was June 1, 1956) 


Nov. 25-30 
ASME Annual Meeting, Hotel Statler, New York 
N. Y. 


(Final date for submitting papers—July 1, 1956) 
(For Meetings of Other Societies, see page 579) 
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From the new color film, ““Vacuum Melting,” produced for the 
Metals Division of Utica Drop Forge and Tool Corporation, 
Utica, N. Y., one sees, /eft, what happened when the technique 


Inductral Filme 


Vacuum Melting 


A new color film on vacuum melting of 
alloys is available for distribution from the 
Metals Division of Utica Drop Forge & Tool 
Corporation, Utica, N. Y 

The 17-minute film traces the complete proc- 
ess of vacuum melting. Beginning at the con- 
ference table where the melt content is dis- 
cussed, the route is then traced from test melt 
on to the finished ingot. 

Commenting on the film, F. N 
vice-president and general manager of the 
Metals Division, said, ‘Now that we have 
been able to take the vacuum-melting tech- 
nique out of the laboratory and successfully 
adapt it to production-line proportions, we 
feel that all of us engaged in this activity have 
an educational responsibility to American 
industry. The use of the superalloys of vac- 
uum melting have already added much to the 
development of the jet-aviation industry 
We believe that there are other industries 
where vacuum-melted alloys can make sizable 


Darmara, 


contributions. 

“The production of this film is the start of 
an educational program that we will develop 
to make industrialists and manufacturers 
aware of what vacuum melting will do and 
what is to be gained from it,"’ Dr. Darmara 
concluded. 


Forging and Casting 


“Tue Shape of Things,"’ a new full-color 
and sound movie on the forging and casting 
plant of Allegheny Ludlum Steel Corporation, 
has just been released for showing. 

The movie is in 16 mm and is 16 minutes 
long. It depicts the forging and casting of 
tools and end products made by Allegheny 
Ludlum's plant in Ferndale, Mich. 

While the movie was designed for those who 
are interested in knowing more about the facili- 
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ture-testing. 


ties and operations of the forging and casting 
plant, there is also a great deal of technical 
information. 

Such items as forging techniques, special 
anvil-die work, the making of composite die 
sections, and general and special foundry 
practices are all covered in the film. 

This motion picture brings the total number 
of movies to more than 20 in the film library 
of the company. All company movies are 
listed in a booklet G-3, available upon request. 

Copies of “‘The Shape of Things,’’ or any 
movie in the company library, are available 
for showing to organized groups on request to 
the Advertising Department, 2020 Oliver 
Building, Pittsburgh 22, Pa. 


Work Simplification 


A 12-pace folder, listing 38 films on the use 
of work simplification in industry, has been 
published by the Industrial Management 
Society. 

The folder, titled ‘‘Work Simplification on 
Film,’’ explains the terms by which the 16-mm 
films are available for rental. These films, 
produced by leading American companies, all 
have won awards in the annual Methods Im- 
provement Competition sponsored by the 
society. Many of the films are in color and 
sound. 

The films are approximately 10 to 15 minutes 
long in running time and picture ‘‘before’’ and 
““after’’ operations of work-simplification proj- 
ects, in both plant and office operations. 

Copies of the brochure are available by 
writing the Industrial Management Society, 
35 East Wacker Drive, Chicago 1, Ill. There 
is no charge for the booklet. 


Early Document Linked 
With Present Technology 


A virtuatiy forgotten document, written 
by a 17-year-old boy who in later years became 
the first academic head of Rensselaer Poly- 
technic Institute, has added another link to 
the chain of events which explain the evolu- 
tion of today’s fabulous technology. 





of vacuum melting was taken “out of the laboratory and into 
production”; center, furnace line today; and, right, stress rup- 


The 32-page document sheds additional light 
on the career of Amos Eaton. It proves that 
at the age of 17 he had already formulated sim- 
ple scientific concepts which he would later 
use as the basis of the English-speaking world's 
first civilian engineering educational plan. 
That plan came into being with the founding 
of RPI, the oldest of the country’s colleges of 
science and engineering, in 1824. 

The document, written at the age of 17, was 
titled, “‘Art Without Science or the Art of 
Surveying—Designed for Farmers’ Boys,’’ and 
sold for 12 cents a copy. It touched heavily 
upon material contained in a later textbook on 
engineering which outlined part of the Insti- 
tute’s original educational plan. So heavily, 
in fact, that Eaton called the early pamphlet 
the first edition of the later work. 

Although listed among Eaton's writings, the 
early document has been among the missing 
for many years. It was at first assumed that 
existing copies were destroyed in the great 
fires which swept the Institute first in 1862, 
and again in 1904. Samuel Rezneck, professor 
of history, and Edward Chapman, librarian, 
renewed the search for the document some time 
ago and discovered a copy in the technical 
archives of the New York Public Library. It 
is not known how many of the booklets were 
published, but this copy is believed to be the 
only one in existence. 

Dr. Rezneck says the pamphlet written by 
the young Eaton stemmed from the background 
of a new nation with an abundance of land in 
need of survey. At a later date, Eaton, who 
among other educational achievements, was 
the originator of the laboratory method of 
study, wrote about the book, “This little 
treatise is not a rival of anything in print. 
Common sense being in its favor, no influence 
can check its progress." 

Eaton had trouble getting his book pub- 
lished. Eight years elapsed between the time 
he wrote it and when it appeared in print. A 
clergyman had it published in 1802, Eaton 
wrote, ‘to gratify the ambition of my boy- 
hood.” 

Dr. Rezneck considers the early Eaton work 
a valuable addition to a collection of memora- 
bilia he has been making over a period of years 
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which concerns not only Amos Eaton but 
Benjamin Franklin Greene, the Institute's 
third academic head who, about 1855, pub- 
lished the plan of engineering education which 
proved to be the blueprint for all the nation’s 
colleges of science and engineering. 

The original copy remains in the New York 
Public Library. A photostatic copy has been 
added to the RPI Library's historic materials 
collection. 





Manpower for Research 


Tue nation’s critical shortage of technical 
manpower ‘may be a blessing in disguise."’ 

“It could be, if it forces industry, the govern- 
ment, and the independent research organiza- 
tions to take a critical look at the efficiency of 
their research operations."’ 

This opinion was expressed by Haldon A. 
Leedy, director of Armour Research Founda- 
tion of Illinois Institute of Technology, Chi- 
cago, Ill. 

Speaking before some 500 industrial execu- 
tives attending the first annual National In- 
dustrial Research Conference at the Hotel 
Sherman, April 18, Dr. Leedy said: 

“There is no question that the shortage of 
technical manpower is this country’s greatest 
obstacle to increased research output in the 
immediate future."’ 

““However,’’ he pointed out, ‘‘in spite of 
this current personnel shortage, I think we can 
continue to increase our research output by 
increasing the efficiency of our research pro- 
grams. 

“Actually, we have no choice if the United 
States is to maintain—and strengthen—its 
position as a world power,”’ he declared. 

Dr. Leedy recommended the following 
operating methods and techniques which 
would contribute to an efficient research 
operation: 


1 Acquisition and retention of the best 
creative scientific personnel available. 

2 A well-planned program for the training 
and professional development of the entire 
research staff. 

3 Selection of the best combination of staff 
talent to work on each project. 

4 Provision of adequate tools for the 
scientist and engineer in the form of good 
equipment in order to obtain efficient opera- 
tion. 

5 Availability to the scientist and engineer 
of various types of nontechnical services so 
that he can devote his full time to utilizing 
his own specialized talent. 

6 Utmost freedom in the area of scientific 
thought, but he also must adhere to certain 
general policies the same as any other member 
of the organization. 

7 Comfortable, well-maintained, but not 
necessarily expensive laboratories. 


Commenting on the 50 per cent increase in 
productivity during the last 20 years, he said 
that as a result, “the United States holds a 
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wide margin of leadership in productivity— 
the key to a better way of life.’ 

To explain why this great increase in pro- 
ductivity has taken place and why the standard 
of living has been rising so fast, he pointed to 
the American system of free enterprise and the 
recent upsurge in the art of good business 
management as contributing factors. 

“But the outstanding reason for our eco- 
nomic growth, and the vital driving force be- 
hind our expanding economy,”’ he declared, ‘‘is 
the unprecedented rise of organized research 
and development.”’ 

During the last 20 years, research and de- 
velopment grew from $175 million to $§ bil- 
lion—a growth of over 1200 per cent when the 
inflation factor is removed. 

One of the best indications of the increased 
emphasis on research and development in this 
country, it was pointed out, is the rise of in- 
dependent, not-for-profit research institutes. 

Only two such organizations existed in 1936, 
he said, performing a combined research 
volume of $1,100,000. Today, there are 48 
such organizations with a total annual volume 
of about $100 million. 

“Increased research effort has enabled com- 
panies to avoid obsolescence, to outdistance 
competition, and, most important, to make 
greater profits,’’ Dr. Leedy concluded. 


Nuclear Science 


Governor Marvin Grirrin of Georgia an- 
nounced that he is appropriating $300,000 to 
Georgia Institute of Technology through the 
Board of Regents to inaugurate a program of 
education and research in nuclear science. 

In addition, he stated that he will ask the 
1957 Georgia Legislature to approve construc- 
tion of an atomic reactor for Georgia Tech 
“big enough for industrial and commercial re- 
search uses."’ He said that he had been in- 
formed that such a reactor will cost ‘‘about $3 
million.”’ 

In making the announcement, Governor 
Griffin stated: ‘The growth of the peacetime 
uses of atomic energy has brought about a 
great demand for engineers and scientists 
trained in nuclear science. This technological 
expansion has also brought about a demand for 
a broad program of basic research and engi- 





neering development in this country. These 
demands must be satisfied by the nation's 
engineering institutions which carry out both 
teaching and research programs. 

“In Georgia Tech, the state has the leading 
engineering education and research agency in 
the entire South. Studies indicate that 
Georgia Tech is now ready to greatly expand 
its activities in the atomic energy field. 

“This money is being appropriated to give 
Georgia Tech the opportunity to carry out the 
first two phases of a proposed three-phase ex- 
pansion program. Part of it will be used to 
set up a program to train student engineers and 
scientists at the graduate level in the fields of 
nuclear technology. The remainder will be 
used to build and equip a radioactive isotopes 
laboratory. This new laboratory building will 


“house equipment to be used in the graduate 


laboratory courses, as well as provide facilities 
for extensive research activities which will 
benefit industry, agriculture, and medicine in 
our state. 

“The final phase of Tech's proposed pro- 
gram, the acquisition of a research reactor, 
should be carried out in the near future if the 
school is to become a major center for nuclear 
science. The existence of a reactor will mean 
increased revenue for the area and a strong in- 
ducement for certain industrial concerns to 
locate in Georgia. The reactor would also 
benefit hospitals, universities, and agriculture 
interests in the state." 

Immediately following the Governor's an- 
nouncement, Paul Weber, acting president of 
Georgia Tech, made the following comments: 

“Georgia Institute of Technology appre- 
ciates the confidence shown in it by Governor 
Griffin and the Board of Regents in making 
available the $300,000 to expand the proposed 
nuclear training and research program. As 
Governor Griffin pointed out in his statement, 
this money will enable Georgia Tech to in- 
stitute an educational program at the master’s 
degree level in the nuclear field, as well as to 
construct and equip an up-to-date radio- 
isotopes laboratory on the campus.” 


Aerophysics Research 


Witt1am Bottay, president and technical 
director of the Aecrophysics Development 
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Corporation, a subsidiary of the Studebaker- 
Packard Corporation, turned the first cere- 
monial spadeful of dirt to officially break 
ground for Aerophysics’ new $1,600,000 re- 
search facility being built in Santa Barbara, 
Calif. The building program is to be com- 
pleted late this year and will be the permanent 
facility for the company which is engaged in 
highly specialized research and development in 
the field of guided missiles. 

On hand at the ceremony were Charles A. 
Storke, co-editor and publisher of the Santa 
Barbara News-Press; William Hollister, chair- 
man of the Santa Barbara County Board of 
Supervisors; and Joseph Callahan, represent- 
ing Mayor John T. Rickard and the City of 
Santa Barbara. Each of these men in informal 
talks before the ground was actually broken, 
noted that the occasion marked the beginning 
of a new era in Santa Barbara and the Goleta 
Valley. Among more than 200 spectators at 
the ceremony were many civic leaders. 

Dr. Bollay stated the hope that the new 
facility would also mark the beginning of a 
new era for the company. ‘‘We can look back 
on a hundred years of progress on the ground 
in Studebaker-Packard history,"’ he said, ‘‘and 
we of Aerophysics’ hope this event presages 
100 years of progress in the air.’’ Dr. Bollay 
thanked city and county officials who helped 
facilitate the move. 

On display were an early-vintage Conestoga 
wagon produced by Studebaker, a 1912 Stude- 
baker automobile, 1956 models of Studebaker 
and Packard automobiles, and a display of 
Acrophysics’ missile equipment and com- 
ponents. 


GM Technical Center 


DepicaTion ceremonies of General Motors’ 
new Technical Center on May 16, 1956, were 
viewed by 20,000 persons on an international 
closed-circuit television network to 61 cities. 

The giant hook-up, extending almost 20,000 
miles in the United States and Canada, high- 
lighted the formal dedication program, May 
16, at the 330-acre center northeast of Detroit. 

Simultaneous meetings were held at the 61 
cities where distinguished guests saw the De- 
troit ceremonies over large-screen television. 

Theme of the dedication was ‘‘Where Today 
Meets Tomorrow,” in keeping with the 
Center’s role of industrial research. The 25 
modern buildings, housing more than 4000 
scientists, engineers, stylists, and technicians, 
make it the largest private-research institution 
in the world. 

The telecast included a TV tour of the 
Center with Walter Cronkite, noted network 
newscaster, narrating from his mobile vantage 
point in Firebird II, GM's latest experimental 
gas-turbine automobile. 

Viewers saw typical experiments being con- 
ducted for the benefit of various GM divi- 
sions; GM's “‘free-piston’’ engine car, XP-500; 
and exterior and interior views of the Center 
which won architectural awards even before 
it was completed. 

Following Mr. Cronkite’s narrative tour, 
Harlow H. Curtice, president of General 
Motors, delivered a major address. Other GM 
speakers included Lawrence R. Hafstad, vice- 
president in charge of Research Staff, and 
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Charles F. Kettering, Fellow ASME, inventor 
and GM research consultant. 

The telecast was scheduled for 11/2 hours. 
Technical directors were Theater Network Tele- 
vision, Inc., which handled GM's two pre- 
vious closed-circuit telecasts. Distribution 
was by coaxial cable and microwave relay. 

The program established a technical first in 
closed-circuit telecasting. It was the first 
time for a moving mobile unit to transmit to 
another mobile unit which in turn was fed to 
the entire closed-circuit network. 


Research at Caltech 


Two California Institute of Technology 
scientists have recently received National 
Science Foundation grants totaling $26,300 for 
research in the fields of hydrodynamics and 
biology, it was announced by President Lee 
A. DuBridge. 

J. Harold Wayland, associate professor of 
applied mechanics, received a grant of $11,300 
for studies of “Streaming Birefringence as a 
Hydrodynamic Research Tool.’" The purpose 
of this work is to determine quantitatively the 
flow patterns of liquids from a study of their 
optical properties under polarized light. Dr. 
Wayland did previous research in this field in 
1953-1954 as a John Simon Guggenheim Fellow 
at the Centre de Recherche sur les Macro- 
molecules in Strasbourg, France. 

The second grant, $15,000, was made to 
Renato Dulbecco, professor of biology, for 
“Quantitative Study of Animal Virus-Host 
Complexes."’ 

Dr. Dulbecco’s major research has dealt 
with animal viruses, disease-producing micro- 
organisms that attack men and animals. In 
1953 at Caltech, he and research fellow Mar- 
guerite M. P. Vogt developed a new technique 
to simplify virus research by growing a virus 
on a culture of living cells. The technique was 
used to isolate for the first time, genetically 
pure strains of three known types of polio 
virus. 





M.1.T. Summer Courses 


Tue Massachusetts Institute of Technology 
offers several summer courses covering such 
important subjects as, Modern Developments 
in Heat Transfer, Dynamic Measurements, 
Vibration, Shock, and Noise, and Wear Theory 
in Metal Cutting and Bearing Design. All will 
be given June 18-29. From July 9 through July 
20 a course will be given on Recent Develop- 
ments in Fluid Power Control. Funda- 
mentals and Applications of Strain Gage Tech- 
niques and Hydrodynamic Stability will be 
given July 16 through 27. A_ two-week 
special summer program in control-systems 
engineering, designed to integrate the concepts 
and techniques used in designing control sys- 
tems, will be given from July 30 through 
August 10. To review recent advances in the 
application of mechanical engineering to the 
textile industry a course on Selected Topics 


in Textile Technology will be given August 
20-31. 

Full details and application blanks may be 
obtained from the Summer Session Office, 
Room 7-103, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 


Nuclear Reactors and Radiations 


Tue University of Michigan announces a 
two-week intensive course on nuclear re- 
actors and radiations in industry, to be given 
in Ann Arbor, Mich., Aug. 20-31, 1956. The 
course is sponsored by the Nuclear Engineering 
Committee of the College of Engineering, and 
will be conducted by members of the Engineer- 
ing College staff, assisted by guest lecturers. 

Lectures covering such topics as elementary 
nuclear theory, measurements of nuclear 
radiations, interaction of radiation and matter, 
and nuclear reactors and fuels, will be co- 
ordinated with laboratory demonstrations, 
tours of University radiation facilities, and 
examples of industrial applications. 

Guest lecturers from industry will present 
current progress and thinking in the nuclear 
field. The University of Michigan one-mega- 
watt research reactor, which will be under con- 
struction during the course, will be inspected 
and discussed. Demonstrations using a multi- 
kilocurie gamma-radiation source will be con 
ducted. The course is intended for the en- 
gineer without previous experience in nuclear 
technology who wishes to acquire a knowl- 
edge of representative problems and tech- 
niques in this rapidly developing field. 

For further details or for information on 
application, write Professor William Kerr, 
Department of Electrical Engineering, Uni- 
versity of Michigan, Ann Arbor, Mich. 


Rocket Propulsion 


A GrapuaTE course in rocket propulsion 
will be offered at the Polytechnic Institute of 
Brooklyn this fall. Thor P. Torda, Mem. 
ASME, professor of mechanical engineering 
and consultant on several Air Force projects, 
will teach the course. 

The new course will cover both liquid and 
solid propellants, and will include such basic 
principles as nonsteady aerothermodynamics, 
combustion kinetics, flame propagation, and 
detonation. Flame holding and heat transfer 
through steady and nonsteady boundary 
layers also will be discussed. Also the ele- 
ments, design principles, and programming of 
liquid and solid engines will be given. 

The purpose of the course is to present a 
uniform engineering and scientific approach 
to the problems encountered in this area of 
propulsion and to propose methods of solution 
to yet unsolved problems. 


Automation 


Part-time education that may help factory 
workers to adjust to new employment condi- 
tions as more automatic machines are used in 
industry, will be offered at the Industries 
Training School at Stevens Institute of Tech- 
nology. 

The evening courses are open to high-school 
graduates who want to learn how to operate, 
maintain, and service, the complex electric and 
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electronic devices used in so-called ‘‘auto- 
matic factories."” 

Demand for courses on the topic has been 
spurred by spokesmen for both labor and in- 
dustry. Companies are becoming alarmed 
over the shortage of men with the technical 
education and skill required to operate elec- 
tronically controlled production systems 
which are becoming common in industry. At 
the same time, employees’ groups are con- 
cerned over the unemployment that may occur 
as machines replace men in more and more 
manufacturing processes. 

By offering industrial employees an oppor- 
tunity to train themselves during their spare 
time, to deal with automatic devices, the 
school hopes to prepare present workers to 
deal with the new machines. 

The course in industrial control devices is a 
new addition to a program in electrical tech- 
nology that has been offered at the nonprofit 
school for 10 years. Some students are al- 
ready enrolled in preliminary courses in 
mathematics and electrical circuits that will 
enable them to understand the more complex 
topics covered later in the course. Students 
with sufficient training or experience are per- 
mitted to skip some or all of the introductory 
subjects. 

During the three-year program, students 
cover such topics as electrical and electronic 
circuits, electrical machines, and electronic 
instrumentation. They also may take an 
optional course in radio and television-sys- 
tems engineering which traces complete tele- 
vision circuits from studio camera to home 
receiver. 

The announcement noted that some students 
enrolled at the school are attending on their 
own initiative, while others are being spon- 
sored by their employers. 

The Industries Training School, founded in 
1940 as the Defense Industries Training School, 
is intended to provide trained personnel to 
work as engineering assistants or production 
supervisors. It uses the facilities of Stevens 
Institute of Technology at Fifth and River 
Streets, in Hoboken, N. J. 


Western Electric Scholarships 


As part of a new $200,000 program of aid 
to higher education by the Western Electric 
Company, Columbia University received two 
scholarship grants. The Columbia scholar- 
ships, to be presented next fall to one student 
each in Columbia College and the School of 
Engineering, typify the 125 such scholarships 
to be made by Western Electric under its new 
program. 

Each of the scholarships presented to Co- 
lumbia has a maximum value of $800 annually 
and will be accompanied by an annual grant- 
in-aid of $600. 

Nationwide, the Western Electric Scholar- 
ships will be established in 100 engineering 
schools and 25 liberal arts colleges of 90 pri- 
vate and state educational institutions. 
Scholarship winners in the colleges need not 
be pre-engineering students, and the only 
qualification required of either graduate or 
undergraduate recipients is that they be 
citizens of the United States. Actual selec- 
tion of recipients is left to the institutions, of 
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which only those privately endowed will re- 
ceive grants-in-aid. 


Welding Progress Awards 


Tue James F. Lincoln Arc Welding Founda- 
tion of Cleveland, Ohio, is offering $20,000 in 
cash awards for ideas or suggestions that will 
accelerate progress in arc welding. Residents 
of the United States or its possessions are in- 
vited to submit ideas to the Foundation on 
any aspect of arc welding that can be used to 
advance welded design, welding engineering, 
or the general application of the arc-welding 
process. No restrictions are placed on either 
the nature or the extent of ideas that may be 
submitted for award. The $20,000 will be 
distributed in 20 awards with a top award of 
$5000, others of 4, 3, 2, and 1 thousand dollars 
and additional smaller awards. Ideas must 
be submitted by July 30, 1956. 

Complete information and rules are avail- 
able from the James F. Lincoln Arc Welding 
Foundation, Cleveland 17, Ohio. 





Engineering Tables 


Tue completion and publication of ‘‘Engi- 
neering Tables,’’ the third volume of the 
ASME Handbook, sponsored by the Metals 
Engineering Handbook Board of The American 
Society of Mechanical Engineers, makes acces- 
sible to engineers and designers, in a single, 
704-page volume, a collection of tables of recog- 
nized design standards of the type not found 
commonly in handbooks; such as, a table of 
involute functions; methods for finding loads 
on ball bearings; and information on bars 
and tubes suitable for reworking into gears, 
levers, shafts, or screws. 

Conveniently arranged in 15 sections with 
tables which apply to the design of specific 
parts grouped together, this reference book 
covers bar stock and shafting; bearings; spur, 
helical and herringbone, bevel and worm gears; 
cylindrical fits; keys and keyseating; bolts; 
springs; aircraft and mechanical tubing; ser- 
rations and splines; electrical motors; and 
gaskets. 

In brief, ‘‘Engineering Tables’ makes design 
calculations easier and saves the engineer time 
by placing in his hands design tables needed 
to supplement his knowledge of standards for 
shape, dimension, gears, and the like. 

Jesse Huckert, who edited the book, is pres- 
ently with the Jeffrey Manufacturing Com- 
pany, Columbus, Ohio. Until recently he was 
professor of mechanical engineering at the 
Ohio State University. He was formerly the 
associate editor of Product Engineering. 

ASME members may purchase a copy of 
‘Engineering Tables’ for $12; also available 
are the other published volumes of the Hand- 
book; namely, ‘‘Metals Properties’ and ‘‘Me- 
tals Engineering—Design,"’ priced at $11 
and $10, respectively, from the Society at a 20 
per cent discount. Orders should be addressed 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y. 


Vertical-Transportation Safety Code 


One hundred years ago the first elevator 
made safe for public use was demonstrated. 
Since then elevator and escalator applications 
have increased until now more people ride on 
them than on all other types of public trans- 
portation combined. 

Probably the ASME Sectional Committee on 
a Safety Code for Elevators, who did the prodi- 
gious job of formulating and writing the 
American Standard Safety Code for Elevators, 
Dumbwaiters, and Escalators, Fifth Edition 
(1955), did not realize it, but they have pro- 
duced a fitting tribute to the centennial of ver- 
tical transportation that has contributed so 
much to public convenience, and made possi- 
ble our modern cities with their skyscraper 
buildings. 

Sponsored by the National Bureau of Stand- 
ards, American Institute of Architects, and The 
American Society of Mechanical Engineers, 
this edition was produced by a 78-member 
Sectional Committee and 15 subcommittees 
with a total membership of over 150. Mem- 
bers of these committees included not only 
those on the Sectional Committee, but others 
having expert knowledge of the subjects, 
equipment, and conditions being consid- 
ered. 

Working since 1937, with the exception of 
the war years, these groups have completely 
rewritten and enlarged the code and brought 
it up to date. 

It retains the general form and arrangement 
of the fourth edition, but has been modified to 
include many new rules and parts. Each rule 
is given an appropriate title and number to fa- 
cilitate indexing. Seven new parts cover 
electric-hydraulic elevators; power and hand 
sidewalk elevators, private-residence elevators 
and inclined lifts; inspection and tests of 
elevators, dumbwaiters, and escalators; alter- 
ations, repairs, and replacements; and design 
data, formulas, and curves. In addition, ap- 
pendix material has been added which provides 
data and information useful in the application 
of the rules. Definitions have been revised 
and amplified to correspond with the revision 
of, and additions to, the text. 

This edition provides a complete compen- 
dium on safe design, construction, installation, 
operation, inspection, testing, maintenance, 
alteration and repair of vertical-transportation 
equipment of all types. It is intended to serve 
as a standard reference on safety requirements 
for the guidance of architects, consulting and 
building engineers, casualty insurance com- 
panies, elevator manufacturing, maintenance 
and repair companies, and as a guide for state 
and municipal authorities in drafting regula- 
tions governing the installation of elevators, 
dumbwaiters, and escalators. It will also 
serve as a standard of practice for building 
owners and managers where equipment in- 
cluded in the scope of the code is used. For 
these groups this code is a must reference and 
guide on the safe design, maintenance, and 
operation of vertical-transportation equip- 
ment. 

Available by ordering from the ASME Order 
Department, 29 West 39th Street, New York 
18, N. Y., the code is presented in a 51/2 
X 8 in. volume, with illustrations and tables, 
299 pages, in cloth, $4; paper, $3.50. 
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Reorganization of Sectional 
Committee B5 


Sectional Committee B5, on Small! Tools and 
Machine Tool Elements, and its 25 technical 
committees constitute one of the largest sec- 
tional committee structures sponsored by The 
American Society of Mechanical Engineers. 
Recognizing the increasing difficulty in ad- 
ministration of these technical committees, the 
ASME Standardization Committee and B5 





G. F. Habach, chairman, Sectional Com- 
mittee B5 


Chairman G. F. Habach, have divided the 
technical committees into three broad groups, 
each of which is to be headed by a vice-chair- 
man. The sectional committee chairman and 
the three vice-chairmen will form a directing 
group. 

The three vice-chairmen and the technical 
committees in their respective groups are: 


W. H. Seacord, vice-chairman, Group A— 
Small Tools; with Technical Committees on 
single-point tools and tool posts; milling cut- 
ters; twist drills; punch and die sets; forming 
tools and holders; jig bushings; rotating 
air cylinders; taps; reamers; inserted blade 
milling cutter bodies; knurling; and spindle 
ends for portable air and electric tools. 

F. Steele Blackall, 3rd, vice-chairman, 
Group B—Machine-Tool Elements; with 
Technical Committees on spindle noses and 
collets for machine tools; chucks and chuck 
jaws; spindle noses and adjustable adaptors 
for multiple spindle drilling heads; machine 
pins; mounting dimensions of lubricating and 
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coolant pumps for machine tools; spindle noses 
for horizontal boring machines; press room 
standards; and grinding wheel mounts. 

L. M. Dalcher, vice-chairman, Group C 
Components and Specifications; with Tech- 
nical Committees on T-slots; machine tapers; 
designation of working ranges of machine 
tools; splines and their gages; nomenclature; 
tool-life tests; markings of grinding wheels; 
and accuracy of engine and tool-room lathes. 


Plans for Revision of Code for 
Pressure Piping 


Future revisions of the Code for Pressure 





Piping (B31.1-1955) will appear in separate 
publications, not in a combined form, accord- 
ing to a decision recently approved by Sectional 
Committee B31. The 1955 revision appears in 
two publications: B31.1-1955, which con- 
tains Sections 1-7, and B31.1.8-1955, which 
contains Section 8. 

Revision is now under way to provide seven 
complete codes, requiring no cross-referencing 
to other sections, as follows: 


1 Power Piping (including District Heating 
Piping 

Industrial Gas and Air Piping 

Oil Refinery Piping 

Oil Transmission Piping 

Refrigeration Piping 

Chemical Process Piping 

(Vacant for the interim) 

Gas Transmission Piping 
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In addition, a uniform outline for all sections 
has been prepared, so that paragraphs dealing 
with the same subject have the same number, 
except for the first digit, which will indicate 
the number of the section of the Code. A 





W.H. Seacord, vice-chair- F. Steele Blackall, 3rd,vice- L. M. Dalcher, vice-chair- 


man, B5, Group A 


chairman, B5, Group B 


man, B5, Group C 





At the April 16 meeting of the Executive Committee of B31 Code for Pressure Piping, 
tribute was paid to valued services of H. R. Redington, first row, far right, who had 
announced his forthcoming retirement from piping-code activities. Present, /eft to 


right, were: first row, D. J. Reid; L. W. Benoit, secretary; 


Sabin Crocker, vice- 


chairman; F. S. G. Williams, chairman; E. J. Wiseman; H. A. Clark; Mr. Redington; 
second row, K. W. Haupt; C. A. Kelting; D. C. Carmichael; G. D. Winans; D. B. 


Rossheim; J. P. Mooney; third row, W. M. 


Frame; W. P. Kliment; G. R. Locke; 


W.D. Webb; R. V. Warrick; D. J. Bergman; and R. G. Bateman. 
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decimal system of paragraph numbering has 
been established for this purpose. 


Publication of 1956 ASME Boiler and 
Pressure Vessel Code 


By H. C. Boardman, Chairman, Boiler and 
Pressure Vessel Committee 


As the fruition of over a year’s co-ordinated 
planning and effort, the 1956 Code, complete 
with all sections, is due for publication on 
July 1, 1956. There follows a statement of the 
publication status of each section and a brief 
description of each section's contents: 

Section 1—Power Boilers includes all revi- 
sions, deletions, and additions covered by the 
1954 and 1955 Addenda. Figs. P-19 and P-20 
redrawn for clarification and Tables P-6 and 
P-7 include all stress values adopted up 
through January, 1956. Section 2—Material 
Specifications includes all specifications cov- 
ered by the 1955 Addenda and 41 revised ferrous 
specifications, five newly adopted ferrous and 
12 revised nonferrous specifications approved 
by Council of the ASME as of Nov. 15, 1955. 
Section 4—Low Pressure Heating Boilers con- 
tains all revisions and additions covered by the 
1955 Addenda. Section 8—Unfired Pressure 
Vessels contains all revisions, deletions, and 
additions covered by the 1954, 1955, and 
supplement to the 1955 Addenda. Eighteen 
charts for Determining Shell Thickness of 
Cylindrical and Spherical Vessels Under Ex- 
ternal Pressure have been indexed and incorpo- 
rated under Appendix 5 and Tables UCS-23, 
UNF-23 and UHA-23 include all stress values 
adopted up through January, 1956. It is the 
intent of the Boiler and Pressure Vessel Com- 
mittee that unfired pressure vessels to Section 8 
built after Jan. 1, 1957, in accordance with the 
1949 and earlier editions should not be marked 
with the Code symbol. Section 9—Welding 
Qualifications includes all revisions, deletions, 
and additions covered by the 1955 Adderda. 
Recommended forms Q-1 of Procedure Specifi- 
cation and Q-1G and Q-1F of Performance 
Specification have been revised to meet the 
requirements of present-day welding practices. 
Section 3—Boilers of Locomotives, Section 5— 
Miniature Boilers and Section 7—Suggested 
Rules for Care of Power Boilers remain un- 
changed. Case Book (Interpretations) has 
been completely revised to delete all Cases 
applicable to the 1949 Edition of Section 8, all 
Cases wherein the substance has been included 
in the applicable 1956 Section and all Cases 
voted for annulment up through March 9, 1956. 
All new Cases adopted up through March 9, 
1956, are included. 


New Publications 


Ring Joint Gaskets and Grooves (B16.20- 
1956)—Revision of the previous 1955 standard. 

Hexagon Head and Slotted Head Cap and 
Set Screws (B18.6.2-1956)—Revision of the 
part of B18.6-1947 covering these screws. 

Safety Code for Manlifts (A90.1-1956)—Re- 
affirmation of the 1949 safety code. 

Code for Pressure Piping Interpretations—a 
collection of all the active case interpretations 
for B31.1-1955 and B31.1.8-1955, as of Jan. 1, 
1956. 
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Announcement of publication of 1956 ASME Boiler and Pressure Vessel Code was 
made by H. C. Boardman, chairman, Boiler and Pressure Vessel Committee, at a 
meeting held recently. Shown at the meeting, seated left to right, are: C. W. Wheat- 
ley, chairman, subcommittee on Welding; Mr. Boardman, and E. O. Bergman- 


chairman, Subcommittee on Unfired Pressure Vessels. 
son, chairman, Subcommittee on Materials; 


Subcommittee on Power Boilers. 
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Standing are J. L. Men, 
left, and H. E. Aldrich, chairman, 


by R. A. Cederberg,' Assoc. Mem. ASME 


Observations of an Engineer 


Dean A. A. Potter? made the following re- 
marks of particular interest to younger men 
in the Society at the Junior Session; a part 
of the ASME Jubilee Meeting in Chicago, 
Ill. 


As I am getting well started on the second 
mile of my career and as I compare present con- 
ditions with those which existed when I was 
graduated from college in 1903, may I be 
pardoned for reminiscence, a privilege of age, 
while I am reporting certain observations 
which I hope may prove of interest to you. 


Public Attitude Toward Engineering 


In discussing public attitude toward our pro- 
fession with those in other callings, I am told 
that the engineer lacks a sense of pride in his 
profession. The role of the engineer who 


1 Westinghouse Electric Corp., Radio- 
Television Division, Metuchen, N. J. 

*Dean Emeritus of Engineering, Purdue 
University, Lafayette, Ind. Hon. Mem. 
ASME. 


translates science into technology is best 
exemplified by what has happened in this coun- 
try since the beginning of this century. In 
1900 the automobile, telephone, and the clec- 
tric light were expensive luxuries enjoyed by 
the few. We had no airplanes, radios, tele- 
vision, or movies (even silent ones); knew 
nothing about plastics or synthetic material 
for clothing; and had not even in our vo- 
cabularies the words ‘“‘electronics,’’ ‘“‘nu- 
cleonics,’’ or ‘‘automation.’’ The engineer, 
by putting science to work, has transferred 
reliance from animate to inanimate energy, 
making possible mechanical power and power- 
driven machinery, and has placed a new valu- 
ation upon human life. Can any professional 
person claim greater contributions to public 
welfare and human comfort than the engineer? 
The more than fourfold growth of our pro- 
fession during the past 50 years has not been 
paralleled by a full appreciation on the part of 
the American public of the engineer as a vital 
part in the life of thisnation. This has been a 
contributing factor to the shortage of engineers 
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Cultural Value of Engineering Education 


I am also told that the engineer is apologetic 
about the cultural value of his education. 
Aside from preparation for a career, engi- 
neering education is a modern form of liberal 
education, acquainting the learner with the 
tools, processes, and methods which make our 
civilization distinctive. Cultured people are 
those who understand their environment—the 
world in which they live. Does any form of 
general education acquaint the student with 
his surroundings as well as does engineering 
education? 

I am told that engineers are indifferent to 
public questions. In these days when unrest is 
too prevalent to be ignored, the greatest need 
of this, or any democratic government, is men 
and women in political office who think logi- 
cally, conclude honestly, and act courageously. 
The engineer must realize that he is a citizen, 
as well as an engineer, and that the discharge 
of his obligations as a citizen is just as impor- 
tant in the long run as his contributions as an 
engineer. Let us not forget that government 
is an essential part of our existence, that our 
usefulness as engineers depends very largely 
upon the form of government under which we 
live and work, and finally that the American 
form of republican government has been most 
helpful in providing comforts and even luxuries 
to our people on a scale unheard of in any other 
country in human history. Let us demand 
and work for the enhancement of the American 
way of life through our form of republican 
government. 


Qualities for Success 


As a teacher, I have always derived much 
satisfaction from the successes of my students. 
As I have appraised the qualities of those of 
my old students who have reached leadership 
positions in industry, I have found that, 
among other factors, they possessed the fol- 
lowing qualities: 

1 They have enthusiasm for the organization 
with which they are connected and for its 
product. 

2 They have and show a keen interest in, and 
respect for, each individual in their organiza- 
tion. 

3 They are hard workers and are at all times 
seeking to improve themselves and their effec- 
tiveness. 

4 They have emotional stability and the abil- 
ity to overcome obstacles. 

5 They are expeditious; they put first things 
first; they do not vacillate; and they make 
decisions promptly. 

6 They do not try to do it all themselves, but 
have the ability to delegate and to shine by 
reflected glory. 

7 They are always ready to assume more re- 
sponsibility and be accountable for results. 

8 They have a sense of humor and an under- 
standing heart. 

9 They practice the Golden Rule. 

10 They are exemplary citizens. 


Engineers With Ideals 


The future of our civilization depends upon 
engineers with ideals; engineers who respect 


June, 1956 


the rights of others and who fully appreciate 
the meaning of liberty. Thus the education 
of the engineer is of major concern to the 
public. 

It must be realized, however, that education 
—no matter how liberal or scientific—does not 
necessarily make for the best and noblest in 
human conduct, as evidenced by the sadistic 
practices of certain well-educated, highly- 
cultured, and scientifically-competent people 
who were our enemies in the last war. Knowl- 
edge and culture alone do not create happiness 
and well-being in people who have not culti- 
vated good will and an appreciation of human 
values. Our only defense against the new 
tools of destruction is decent people who have 
no desire to injure or destroy others, and who 
have the knowledge, vision, and wisdom to 
turn new scientific knowledge and improved 
technological devices into agencies to serve 
and to elevate humanity. To develop high 
ideals and an appreciation of human values on 
the part of the engineer, the industrialist, and 
scientist of tomorrow, our young people in our 
schools, colleges, and universities must be 
brought into contact with the best—the best in 
literature, the best in art, the best in music, the 
best in social, economic, and political think- 
ing, and most important, with great teachers 
who appreciate the first-rate in everything; 
teachers who are creative; teachers who under- 
stand the art of living; teachers who have an 
appreciation of good government; and teachers 
who have a keen sense of values and a realiza- 
tion of the sanctity of humanity. The future 
of civilization depends upon scientists, indus- 
trialists, and engineers who are not only crea- 
tive and competent in their field, but who are 
also civilized, broad, and cultured citizens who 
feel most and act noblest toward others. 


What of the Future? 


What of the future? The key to the future 
industrial supremacy of this country is greater 
and more economical productivity under a com- 
petitive economy. If we produce more at 
low cost, our standards of living will rise, as 


we shall be in a position to buy more. More 
goods at lower prices mean larger sales, and 
larger sales mean more employment. The 
greatest need at present is to make the public 
mind conscious of the dire necessity of creat- 
ing more wealth by producing more. We 
have never produced enough to supply our own 
people. Even in this great country of ours, 
two-fifths of our homes have no bathroom; 
three-fifths, no central heating; one-fifth, no 
electricity; and three-fifths, no telephone. 
By utilizing fully our abilities to produce, we 
can elevate the standards of living, not only of 
Americans, but also of the people of other 
lands. American industry has plenty of capac- 
ity to meet all demands, as it is sufficiently 
progressive to keep its equipment at maximum 
effectiveness. The human beings who are the 
masters of the machines must, however, be 
willing to do their part, and that is to go to 
work. 


More Science and Engineering 


There are some people who are now de- 
manding less science and engineering, and a re- 
turn to the good old days when our economy 
was largely on the subsistency level. What is 
actually needed is more science and more engi- 
neering, wisely directed and guided. To main- 
tain our security under present world con- 
ditions, we must keep our scientific and our 
engineering knowledge at a high level, as a 
basis of national preparedness. Also, more 
and more science and better and better engi- 
neering can open practical frontiers without 
military opposition, and can make it possible 
for our country to become self-sufficient with 
regard to the needs of our people, while ele- 
vating the living standards of the people in 
other lands. We must convince people the 
world over that scientific and engineering 
knowledge and skill ave cheaper than warfare, 
and that a nation can obtain abundant life and 
self-sufficiency much more cheaply and safely 
by making maximum use of science and tech- 
nology than through trickery, banditry, and 
offensive wars. 


Actions of the ASME Executive Committee 


Meeting at Headquarters, May 4, 1956 


Affiliation of ASME With 
Other Organizations 


A mgetine of the Executive Committee of 
the Council was held in the rooms of the Soci- 
ety, Friday, May 4, 1956. There were present: 
Joseph W. Barker, chairman; F. W. Miller, 
A. C. Pasini, and Louis Polk of the Executive 
Committee; H. J. Bauer, chairman, Finance 
Committee; J. L. Kopf, treasurer; E. J. Kates, 
assistant treasurer; D. W. R. Morgan, past- 
president; William H. Byrne, vice-president; 
and Joseph Pope, director; C. E. Davies, secre- 
tary; D.C. A. Bosworth and T. A. Marshall, 
Jr., assistant secretaries. 


Committee on Society Income 


President Barker reported that the following 
have been appointed to serve on the Committee 
on Society Income: D. W. R. Morgan, chair- 
man, J. L. Kopf, F. W. Miller, Louis Polk, and 
G. B. Warren. 


The Organization Committee's Subcommit- 
tee on Affiliations presented a progress report 
which was reviewed by the Executive Commit- 
tee. Further study of the problem is going 
forward. 


Various Operating Years 


of the Society 


At the request of the Council, the Organiza- 
tion Committee reviewed the problem of the 
various operating years of the Society. The 
Organization Committee studied the problem 
and presented a report. The Executive Com- 
mittee voted to refer the report to the Organ- 
ization Committee for further consideration. 
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Appropriation for Welding 
Research Council 


Upon recommendation of the Boiler and Pres- 
sure Vessel Committee, concurred in by the 
Board on Codes and Standards, the Executive 
Committee voted approval of a contribution of 
$1000 for the Welding Research Council, to 
be taken from the A-Development Fund, for 
support of the work of the Pressure Vessel 
Research Committee. 


1957 Fall Meeting 


The Meetings Committee reported that with 
the approval of the Board on Technology it 
had scheduled the 1957 Fall Meeting of the 
Society in Hartford, Conn., Sept. 23-25, Hotel 
Statler. 


Northeast Florida Subsection 
of Florida Section 


Upon recommendation of Vice-President 
J. B. Jones (Region IV), the Executive Com- 
mittee of the Council authorized the formation 
of the Northeast Florida Subsection of the 
Florida Section, the territory to comprise the 
following counties: Alachua, Baker, Brad- 
ford, Clay, Columbia, Dixie, Duval, Flagler, 
Franklin, Gadsden, Gilchrist, Hamilton, Jef- 
ferson, LaFayette, Leon, Levy, Liberty, Madi- 
son, Marion, Nassau, Putnam, Saint Johns, 
Suwanee, Taylor, Union, and Wakulla. 


Northwest Florida Group 


Upon recommendation of Vice-President 
J. B. Jones, it was voted to authorize the forma- 
tion of the Northwest Florida Group of the 
Florida Section, the territory to comprise the 
following counties: Bay, Calhoun, Escambia, 
Gulf, Homes, Jackson, Okaloosa, Santa Rosa, 
Walton, and Washington. 


Stateline Section 


Upon recommendation of Vice-President 
F. W. Miller (Region IID, it was voted to 
authorize the change of name of the Stateline 
Section to the Olean Section. 


Plainfield Section 


Upon recommendation of Vice-President 
W. H. Byrne, it was voted to authorize the 
change of name of the Plainfield Section to the 
Mid-Jersey Section. 


Certificates of Award 


Upon initiation of their associates and the 
approval of their respective vice-presidents, 
Certificates of Award were granted to the 
following retiring chairmen of Sections: 
Schenectady, Robert C. Spencer, Jr., and Utah, 
Julian M. Consley. 

Upon recommendation of Vice-President 
J. B. Jones, the Executive Committee voted to 
grant Certificates of Award to Alex Brunner 
and Byron A. Lininger in recognition of their 
outstanding work in helping to establish the 
Central Savannah River Area Section. 
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Honorary Membership for 
President Eisenhower 


The President reported that the ASME Cer- 
tificate of Honorary Member was presented 
formally to President Eisenhower in a cere- 
mony at the White House on April 23, 1956. 
It was conferred ‘‘for acknowledged profes- 
sional eminence in engineering’’ and recogni- 
tion of the recipient as ‘‘soldier, statesman, and 
President; tactful and inspiring leader whose 
planning and administration contributed 
greatly to the winning of World War II and 
to the defense of the free world.’’ A small 
group of officers and members of the Society 
witnessed the ceremony. 


Education Law and Model Law 
for Registration of Professional 
Engineers 


Mr. Byrne reported that a committee of 
representatives of the New York State Society 
of Professional Engineers, the American Insti- 
tute of Consulting Engineers, the Metropoli- 
tan Section of the American Society of Civil 
Engineers, and others had been formed to 
study the Education Law of the State of New 
York. The Metropolitan Section of the ASME 
had been invited to be represented on this Com- 
mittee. After discussion, the Executive Com- 
mittee approved the idea of participation by 
the Metropolitan Section, with the under- 
standing that any action of that Section’s 
representative cannot commit the Society. 

Mr. Pope raised the question as to the desir- 
ability of reviewing the Model Law for Regis- 
tration of Professional Engineers. Those 
present informally agreed as to the need for 
this. The Secretary was asked to present this 
view to James H. Harlow, ASME representa- 
tive on the ECPD Committee on Recognition. 


Industry's Participation 
in Society Work 


Upon the suggestion of President Barker, 
with the concurrence of the chairman of the 
Board on Codes and Standards, the Executive 
Committee of the Council voted to authorize 
the President to appoint a committee to plan 
discussions with top management in American 
industry with a view to securing understand- 
ing support for the ASME program on Codes 
and Standards. 

The President also suggested that the time 
was ripe to replenish the Development Fund, 
a proposal for which will be forthcoming at 
the meeting of the Council in Cleveland, Ohio, 
June 16-17, 1956. 


ASME Motion Picture 


The Secretary reported as follows on the 
ASME motion picture: Television, 29 book- 
ings and 9 previews, audience of 2,103,045; 
Group showings, 159 bookings, audience of 
23,840. 


ASME Cable Address 


At its meeting on April 6, 1956, the Execu- 
tive Committee released its cable address, 


‘‘Dynamic”’ for the use of the General Dynam- 
ics Corporation. Suggestions for a new code 
name were submitted and after discussion, the 
Executive Committee voted to approve the 
use of ‘‘Mechaneer’’ as the new ASME cable 
address. 


Use of ASME Emblem 


The editors of ‘Our Wonderful World,"’ a 
new encyclopedic anthology for children 
eight to fifteen years of age, requested to use 
the ASME emblem as an illustration in a sec- 
tion entitled ‘‘Careers in Science and Engi- 
necring’’ in Volume XV of the encyclopedia. 
The request was granted. 


Henry Marx’ Birthday 


The Secretary reported that Henry Marx, a 
member of the Society since 1880, will celebrate 
his 98th birthday on June 22, 1956. The Presi- 
dent was asked to extend the greetings of the 
Council to Mr. Marx on that occasion. 


New Engineering Societies Building 


A communication, dated April 18, 1956, from 
Barnett F. Dodge, chairman of the Special 
Task Committee for Engineering Center, stated 
that it would not be possible for the Task 
Committee to complete its work and submit a 
report by May 1, as planned. 

Substantial progress is being made but a great 
deal of factual data has to be sifted and many 
people interviewed, all of which is time-con- 
suming. It is hoped that the final report of 
the Task Committee will be forthcoming at 
least by July 1. E. G. Bailey, ASME repre- 
sentative on the Task Committee, was re- 
quested to submit a further report to the Coun- 
cil at its meeting in June. 


API-ASME Committee on Unfired 
Pressure Vessels 


Discontinuance of Joint Activity. Since 
1931 the American Petroleum Institute and the 
ASME have co-operated in the formulation and 
publication of the API-ASME Code for Unfired 
Pressure Vessels, particularly for the petroleum 
industry. This joint venture brought together 
the advanced view of the refining engineers and 
the code-making experience of the ASME and 
resulted in a document which has had wide 
acceptance and which has had five revisions, 
the latest in 1951. 

In recent years the ASME Pressure Vessel 
Code has been broadened and improved so that 
it now more completely covers the petroleum 
industry's pressure-vessel needs and, in some 
respects, is more advanced than the API- 
ASME Code. Consequently, upon recommen- 
dation of the committee appointed by the 
presidents of the American Petroleum Institute 
and the ASME to deal with co-ordination of 
unfired pressure vessel codes, the Executive 
Committee voted to discontinue, as of Dec. 31, 
1956, the API-ASME Code as a joint publica- 
tion and interpretation service. (See page 580 
of this issue.) (CAs of Dec. 31, 1956, the Joint 
API-ASME Committee will be terminated, 
interpretation will cease, Code Symbol Stamps 
will not be sold, and the Code will not be 
sold.) 
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The Joint Presidential Committee will re- 
main in office in case there is any substantial 
protest about the decision to discontinue this 
activity. The Executive Committee expressed 
its deep appreciation to the Committee for its 
achievements. 


American Standards Association 


A communication, dated April 16, 1956, was 
received from the American Standards Associa- 
tion, proposing amendments in the ASA By- 
Laws to provide for a revision in the dues 
structure. It was pointed out that no general 
increase in dues for member-bodies has been 
made since 1919, no increase for Associate 
Members since 1942, and no increase for com- 
pany members dues since 1940. Subject to 
approval by the Board on Codes and Standards, 
the Executive Committee voted to approve 
the proposed amendments to the ASA By-Laws 
by revising the dues structure. 


Gantt Medal Board of Award 


At its meeting on March 2, 1956, the Execu- 
tive Committee approved a modification in the 
Gantt Medal Deed of Gift, recommended by 
the Gantt Medal Board of Award, and in addi- 
tion suggested another slight modification— 
the substitution of the word ‘‘and’’ for the 


words ‘‘as a," this section to read: ‘‘for dis- 
tinguished achievement in management and 
service to the community.” 

This suggestion was not received favorably 
by the Gantt Medal Board of Award and the 
Executive Committee was asked to reconsider 
this. Accordingly, the Executive Committee 
withdrew its suggested modification in the 
Gantt Deed of Gift. 


Appointments 


The Executive Committee noted the follow- 
ing appointments of presidential representa- 
tives: Washington Award Dinner, 1956 Re- 
cipient, Robert E. Wilson, Chicago, Ill., May 
1, 1956, Ben G. Elliott; UPADI Meeting, 
Mexico, D. F. Mexico, Oct. 8-12, 1956, J. W. 
Barker, President, J. M. Todd, George Browne, 
S. E. Reimel, C. E. Davies, Secretary. 

The Executive Committee of the Council ap- 
proved the following appointments of Society 
representatives: 

World Power Conference, Vienna, Austria, 
June 16-23, 1956, A. G. Christie; Institute of 
Aeronautical Sciences, Celebration of Dr. von 
Karman’s 75th birthday, Los Angeles, Calif., 
June 20, 1956, Floyd Hague; Official repre- 
sentative of ASME to South American Engi- 
neering Societies, John C. Burgess. 





Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


Chicago 
84 East Randolph St. 


New York 
8 West 40th St. 


in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 





Men Available! 


Mechnical Engineer, 42; 15 years’ supervisory 
experience in product design, new-product de- 
velopment, and product evaluation on consumer 
items. Desires executive engineering position 
with smaller company. ME-296. 


Executive or Staff Engineer, PhD, MS (IE), 
PE, law; 12 years’ experience in teaching, re- 
search, development, design, methods, tooling, 
production engineering; automation consultant; 
power plants, hydraulics, mechanical and elec- 
tromechanical devices administrator. 
Metropolitan N. J. resident. ME-297. 

Sales, Administrative Engineer, young, 25, 
seven years’ experience, five and a half years of 
sales, in pneumatic conveyers, blowers, cyclone 
separators, rubber, plastics, advertising. Eve- 
ning mechanical student, degree in June, 1956. 
Wants a career in a top company. ME-298. 


1 All men listed hold some form of ASME 
membership. 


June, 1956 


Executive Engineer, BSME; 60; 13 years con- 
sulting engineer for private and public employers 
on large Tedrectestrie power-plant design; 16 
years’ mechanical engineering of hydraulic power 
machinery. ME-299-48-San Francisco. 


Design Engineer, 36, ten years’ experience in 
design of conveyers, materials-handling equip- 
ment, and related machinery and structures. Pre- 
fers Chicago. ME-300-485-Chicago. 


Production Engineer, BSME; 30; cost-reduc- 
tion engineer, one year on production of telephone 
equipment, punch press, light machine, and 
assembly; production-process engineer, four 
years’ processing the assembly and balancing of 
jet rotors, equipment, Gisholt and Micro Poise 
Balancers, assembly tooling. Prefers Chicago. 
ME-301-482-Chicago. 


Product Engineer, BSME; 29; five years’ 
experience in product design, machine design, 
and project work in metalworking field. Prefers 
Chicago. ME-302-486-Chicago. 


Mechanical Engineer, 34; ScD, married; ex- 


perience in teaching, research, and as consultant 
to industry in thermodynamics, heat transfer, 
and turbomachinery; publications in professional 
journals, proceedings, and transactions. Desires 
position as associate professor. ME-303. 


Positions Available 


Chief Inspector, 35-65, mechanical, experience 
in power and heating-plant work, to inspect the 
installation of turbine and heating equipment on 
a project in Canada. Applicant must be an 
American citizen and will spend a year out of 
the country. $8000-$12,000. W-3222. 


Inspector or Assistant Professor, preferably 
with a BS or master’s degree in industrial en- 
gineering, two to five years’ industrial experience. 
Twelve hours a week teaching, plus opportunity to 
do outside consulting work. for academic 
year. Northern N. J. W-3264. 


General Marketing Manager, 45-52, college 
graduate, engineering and/or marketing major 
preferred; some experience in personal selling, in- 
dustrial sales of technical products, and sales 
management, for company manufacturing metal- 
cutting tools and allied products. Will be 
responsible for marketing policy and problems; 
will conduct merchandising and sales operations, 
including product planning, market research, 
pricing, etc. $20, $25,000. Western Pa. 
W-3281. 


Material-Production Control Manager, 30-40, 
engineering degree preferred, for processing and 
small-parts fabricating. Experience in line pro- 
duction, production control, and material control, 
preferably in metal fabricating desired. Will co- 
ordinate sales and engineering for planning-pro- 
duction and developing-production schedules; 
assign production to plant and divisions; control 
material flow and inventories. $10,000—$12,000. 
Southern New England. W-3282. 


Plant Superintendent, 30-40, mechanical 
graduate preferred, at least five years’ experience 
in tool and diemaking, two to five years’ super 
visory experience. Must be familiar with all 
phases of plant maintenance. Some drawing- 
board background in designing and particularly 
with relation to blank and form dies necessary. 
Will supervise maintenance of tools, dies, and 


equipment; supervise building and plant main- 
tenance. Salary open. Midwest. W-3283. 
Chief Engineer, 35-50, to administer an 


engineering department of 30 people, reporting to 
vice-president of engineering. Will be responsi- 
ble for engineering scheduling and costs, product 
standardization, design, liaison with other major 
departments. Should have proved record as 
engineering administrator. Minimum of 12 
years’ engineering experience including design, 
test, or development with high-quality product 
similar to machine tools. Over $10,000. Conn. 
W-3289. 


Industrial Engineer, 44-48, graduate mechan- 
ical or industrial, for manufacturer of heavy-in- 
dustrial equipment. Must be experienced in 
methods engineering, practical knowledge of 
very-heavy machining, welding, forming, and 
fabricating; plant layout, facilities planning, 
materials handling. Will direct activities of 
industrial-engineering section in methods studies, 
plant layout, equipment, and tooling moderniza- 
tion. Plan facilities program for expanding 
manufacture. $14,000-$18,000, plus benefits. 
Headquarters, New York, N.Y. W-3291. 


Methods Engineer, graduate mechanical or 
industrial, to develop time studies for machine- 
tool operations from drawings and time manuals, 
schedule work through shop. Position with a 





manag consulting firm. Some travel. 
$7200-$9600. New York,N.Y. W-3294. 
A tical E . graduate mechanical, 





considerable experience of noise suppression both 
from the practical aspect and in theory. Must 
also have some design experience. To $10,000 
Conn. W-3297. 


Assistant or Associate Professors, industrial 
engineering, capable of teaching quality control, 
plant layout, and materials handling, or wage in- 
centive and production control. Outside income 
from extension teaching and consulting work. 
Positions available fall of 1956. $5000-$6000. 
South. W-3301. 


Personnel Director, 35-45, engineering grad- 
uate, at least five years’ personnel-management 
experience in drug, cosmetic, or allied process 
manufacturing fields. $12,000-$14,000. New 
York, N. Y. W-3310. 

Associate Professor, MS degree in industrial 
engineering, teaching experience to give courses 
in management, administration, production, and 
cost analysis at university. Managerial or manu- 
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facturing experience $6000- 
$7500. 


East. W-3311 


Consultant, metal-processing development serv- 
ice, in a manufacturing laboratory; 40-50, 
mechanical degree, at least ten years’ experience 
in light forging, die casting, continuous casting, 
extrusion, wire processing, or reinforced plastic 
dies and fixtures. $14,000-$16,000. Eastern 
N. Y. State. W-3316. 


Chief Industrial Engineer, 36-44, college grad- 
uate, three to ten years’ experience in heavy in- 
dustry, preferably in all areas of industrial en- 
gineering. Should have administrative and 
supervisory experience. Smelting or furnace 
operations, industrial-engineering experience re- 
quired. Will set up and administer an industrial- 
engineering department for a large reduction- 

xe ee Salary open. Northwest U. S. 


General Manager, 35-45, to participate in and 
manage development department; ability to 
handle quality control, costs, and production 

ocedures, for development and manufacturing 
in the electromechanical field. Salary open. 
New England. W-3327 


Engineers. (a) Research engineers, machine 
design, mechanical or electrical, a minimum of 
five years’ experience in design, development, or 
research engineering on semiautomatic or other 
small machinery. Will analyze basic require- 
ments for equipment in printing industry, and 
design and develop equipment to fulfill these re- 
quirements. $6000-$10,000. (6) Project en- 
gineer, plant engineering, graduate mechanical or 
electrical, or equivalent, five years’ experience 
in developing, designing, and installing production 


also desirable. 


machinery; preferably in the paper-production 
field. $6000-$9000. N.Y. State. W-3330 
Technical Editor, under 40, electrical or 


mechanical degree, and some design experience 
Must be able to write fluently and well, and should 
show evidence of such ability. Duties include 
the procurement, selection, writing, and editing 


of articles and feature departments. Salary open. 
Ohio. W-3334 
Engineers. (a) General manager, 35-45, 


broad experience with general business administra- 
tion with emphasis on office (sales and accounting), 
manufacturing (light assembly and plastic injec- 
tion molding), and warehousing (shipping and 
receiving). $10,000-$20,000, plus small bonus 
and profit sharing, N.J. (6) Assembly superintend- 
ent, 30—40, industrial engineering, or MBA train- 
ing and plastic assembly and finishing experience 
(asin toy manufacturing). Opportunity for 
motion to general management status. $7500- 
$10,000, profit sharing. Calif. (c) Moldin 
superintendent, injection plastic, 30-40, thoroug 
understanding of proper supervisory es as 


well as molding knowledge. $7500-$10,000 
N. J. W-3339 
Engineers. (a) Equipment-standards engineer, 


mechanical or chemical graduate, at least five 
years’ experience in work associated with pumps, 
motors, starters, fans, agitators, tanks, filters, 
warehouse equipment, transportation eq \ipment, 
ete.; to guide program of materials and equip 
ment standardization for large pharmaceutical 
company. (+b) Mechanical development engineer 
degree, and an interest in devising and experiment 
ing with mechanisms and machines, for a large 
pharmaceutical manufacturer; to assist in 
developing specialized manufacturing equipment; 
to investigate possible applications of the prin 
ciples of automation to manufacturing and 
peckasing operations. Salary open. Midwest. 


Engineers. (a) Sales engineer, mechanical 
graduate, 35-45, experience in customer contact 
on precision-metal parts and special metal- 
processing machines. $8000-$10,000. (6) Pro 
duction engineer, to make recommendations for 


improvements in automatic metal-fabricatin 
machinery, do plant layout, and act as chie 
trouble shooter in plant. 800-$8000. N. J. 
-3354. 
Production Engineering Manager, 35-50, 


graduate mechanical engineer for company which 
processes, packages, and distributes a basic and 
widely used food product. Previous manufactur- 
ing and production-engineering experience, five 
years of which must have included experience in 
product management in a multiplant operation in 
@ process industry. Will be responsible for the 
direction and co-ordination of all manufacturing 
and production engineering at all plants. Oppor- 
tunity for promotion to vice-president of produc- 
tion. Salary open. Headquarters, southwestern 
U.S. W-3364. 

Research Engineer, mechanical, 35-55, for 
research, development, and design of light 
machinery requiring the use of cams and indexing 
mechanisms. Experience in this field desirable. 
To $7800. Newark, N. J. W-3365. 
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Solid Fuels Engineer-Operator, 30-38, degree 
in mining, civil, or mechanical engineering, ten to 
12 years’ experience in coal operations. Must 
have underground experience, some experience in 
layout plans for exploiting known coal deposits, 
costs of operating, mine facilities, open pit mining, 
and operations methods desirable. Should be 
familiar with latest developments in mining equip- 
ment and machinery. Salary open. West Coast. 
W-3367. 

Assistant to Manager of Purchasing, 30-38, 
degree in business administration or accounting, 
plus experience in plant purchasing or top ad- 
ministration at plant locations. Experience 
would be in heavy industry. Will assist manager 
of purchasing in development and administra- 
tion of policies, procedures, practices, and per- 
sonnel, etc. Salary open. fest Coast. 
W-3368. 


Mechanical Engineers. (a) Project engineers, 
BS or MS in mechanical engineering, and five 
to 15 years’ experience in process design and plant 
layout in the field of metallurgy of copper, lead, 
aluminum, etc. (+) Draftsmen, — design 
and plant 7 Salaries open; fringe 7? 
New York, N. Y., or northern N. J. W-3 


Machine Designer, rte Agnel 
training and at least five years’ heavy-machinery 
or equipment experience for design and develop- 
ment of crushing, grinding, and pulverizing ma- 


chinery. Company pays placement fee and mov- 
ing expense allowance. $7000-— Ohio. 
W-3880. 

Product Engineer, BS in mechanical or chemical 


engineering, three to seven years’ experience; to 
design and develop new products, approve and 
set up specifications for the product, and main- 
tain a general liaison for manufacturer of pencils 
and pens. Salary open. Midwest. W-3384. 


Automatic Machinery Designer, eight or more 
years’ diversified experience and a specialty, such 
as plastics production machinery; will be responsi- 
ble for sales and client relationships, technical 

uidance, and financial-control projects. To 
15,000. Mass. W-3386. 


pay placement fee. $14,000-$15,000. Western 


Chicago. C-4927. 


Chief Production Engineer, mechanical grad- 
uate, 35-45, minimum of ten years’ experience, 
five of which should be in design or testing and five 
years Be ns engineering. A knowledge of 
internal-combustion engines. Will act as liaison 
between manufacturing and engineering, estab- 
lishin, ng new department. Will handle product 
modification and improvement after release for 
production. Occasional travel; no car required. 
Employer will pay placement fee. $7700-$11,500. 
Wis. C-4950. 

Chief Installation Engineer, graduate, 35-45, 
eight years’ experience, five of which should have 
been in installation engineering, internal-com- 
bustion engineering; and a knowledge of lubrica- 
tion, cooling, fuel, exhaust-control systems; to 
act as liaison with customers pertaining to product 
installation; analyze incoming specifications from 
sales for items pertaining to installation of prime 
production including all accessories and systems, 
and develop accessories and modification of sys- 
tems. Occasional travel; no car required. Em- 
ployer will pay placement fee. $7700-$11,400 
Wis. C-4951. 


Chief Devel p tE » MS, 35-45, five to 
ten years’ experience and at least three years’ de- 
velopment work on components of engines. Will 
be responsible for development of all components 
of product line and theoretical stress analysis and 
torsional or linear vibration-analysis systems 
Occasional travel. Employer will pay placement 
fee. $7700-$11,500. Wis. C-4952. 


Plant Superintendent, to 45, at least two years’ 
experience in supervising tool and diemaking 
operations, with a knowledge of blanking and 
forming die design; to supervise production main- 
tenance of tools, dies, equipment, building, and 
general plant and safety practices. $11,400 
Ind. C-4955. 


Plant Superintendent, 35-50, at least five years 
experience in running a plant, machining own 
parts, and assembly work; to supervise production 
some labor relations, and controlling costs for a 
cturer of feeding machines. Employer 








Project Engineer, mechanical or chemical 
three or more years’ experience in design of 
process plants or process equipment; to do 
project work in a pilot plant for distillers of coal 
tar. Employer will pay placement fee. L 
Pa. C-4863 


Manager of Industrial Engineering, mechanical 
or industrial, five or more years’ experience, to 
supervise industrial-engineering department, 
handling review of product design, manufacturing 
methods, tooling, equipment and machinery 
utilization, consulting, age layout, cost reduc- 
tion, project tryouts for manufacturer of air 
conditioning. $12,000-$17,000. Wis. C-4907. 


Works Engineer, to 50, at least five or more 
years’ experience in supervising general engineer- 
ing in heavy industry, to take charge of main- 
tenance engineering, tooling, cost estimating on 
steel-fabrication work on heavy-sheet metal, 
with a good deal of heavy-press work, for manu 
facturer of roof and deck steel. Employer will 


will pay placement fee. $9 12,000. North- 
west Chicago subutb. C-4991. 


Chief Tool Engineer, to 50, at least five years’ 
experience supervising cold heading and related 
secondary operations, to supervise tool engineer- 
ing and design and to engineer difficult special 
jobs for production on cold headers. Employer 
will pay placement fee. To $8500, plus bonus 
Chicago. C-4992. 


Sales Representative, mechanical graduate or 
strong mechanical experience, 25-40, with two 
years’ experience selling to any or all of the follow 
ing: industry, heavy chemistry, petroleum 
(producing and refining), paper producing, rubber 
plastics, and original equipment manufacturers; 
to call on manufacturers in afore-mentioned in- 
dustries and work with distributors. Travel 
ing and car required. $6600-$8400. Employer 
will pay placement fee. Indianapolis or Cin- 
cinnati. C-5015. 





Tue application of each of the candidates listed 
below is to be voted on after June 25, 1956, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


New Applications and 
eTransfers 


California 

@Austin, Jere J., San Carlos 
Droucke, Erwin C., Arcadia 
@Mircuett, EDWARD | eo 
Rott, Davip H., San Diego 
Suarn, Herpert L., Gardena 


Colorado 


McCurntock, R. Micwast, Boulder 


Lompoc 


@Transfer to Member or Affiliate. 


Boulder 
Boulder 


NiIcHo.is, Georce C., 
Van Gunpy, Donacp A., 


Connecticut 

Brxovsky, ALEXANDER G., Bridgeport 
Foocett, CuHaries M., Norwalk 
Mapes, THeopore J., New Haven 
Younsc, ALLAn M., Meriden 


Delaware 


@OjaLvo, Morris S., Newark 
@Sutevps, Cart D., Wilmington 
SHILLING, Epwarp W., Wilmington 


District of Columbia 


Hit.tuovse, Anprew F., Jr., 


Florida 

Carman, Bossy J., Miami 
Drica-MInreris, Oswap A., Pensacola 
O’Ngeat, Exits H., Miami 7 
VAN De Erve, Mark R., Panama City 


(ASME News continued on page 600) 
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@ HOW ARE YOUR 
a BLOW-OFF VALVES? 


Are they drop-tight? Rugged and dependable? 
Easy to maintain? 
Just as important, do they have all the 


advantages and up-to-date improvements in materials 
and design of new YARWAY Blow-Off Valves? 


Old Yarway Blow-Off Valves also can be 
overhauled and modernized, because all YARWAY 


improvements are interchangeable with parts on 
earlier models. 





Write today for free YARway Blow-Off Valve 
CHECK SHEET—also new Yarway Blow-Off 
Valve Catalog B-426 (pressures to 400 psi) or B-434 
(pressures to 2500 psi). 


YARNALL-WARING COMPANY 


108 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


j 


Yarway Seatless valve for Yarway Unit Tandem 
low and medium pressures. Blow-Off Valve 

Features balanced nitralloy for higher pressures. Combines 
plunger that seals line drop Yarway Seatless Valve and Yarway 














tight—yet permits free, Hard-Seat Valve, or two Yarway 
unobstructed flow in Hard-Seat Valves in a one-piece 
blow-down. forged steel body. For years— 
Used in over the choice of 4 out of 5 high 
15,000 boiler plants. pressure power plants. 
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Idaho 


®Biack, Georce J., Idaho Falls 


Illinois 

@®Daut, Ropert R., Chicago 
Fritts, Donatp M., Oak Park 
INSLEY, ROBERT, Chicago 
@Jounson, RicHarp A., Park Ridge 
Miccer, Samuet P., Oak Lawn 
ORLAND, OsMUND, Aurora 

®Scuaiw, Ropney J., Chicago 

Voss, Freperick J., Chicago 


Indiana 


@®Biug, Donan E., Indianapolis 
HANSING, Ronacp F., Elkhart 
Mater, Cart O., Hammond 
TRABANT, Epwarp A., W. Lafayette 


Kansas 


®Jounson, Carroxt E., Prospect 
Linpaat, Paut A., Overland Park 


Kentucky 


Howes, Cratc P., Henderson 


Louisiana 
®Denson, Leonrpas L., New Orleans 


Maryland 


Arnpt, Raymonp H., Baltimore 
Faxon, Harotp C., Chevy Chase 
HILLABRAND, CarRROuL N., Aberdeen 
@jJames, Davin T., Frederick 
Kervey, James J., Jr., Cheverly 
®Rivet.o, Ropert M., Silver Spring 


Massachusetts 


CaALpDERARO, EuGenes, Springfield 
Connect, Artuur J., Boston 
Ecxver, Ricnarp C., Wayland 
Wison, Davip G., Cambridge 


Michigan 
Coiiins, MARSHALL E., Jackson 
JouNsTON, JOAN F., Jr., Grand Haven 


Nicuouis, Georce L., Midland 
Rosco, Castmir, Detroit 


Missouri 
Jones, DouGan L., Kansas City 


New Hampshire 


Couiince, Davin, Portsmouth 
Ecxuart, WiituiaM H., Greenland 


New Jersey 


@Daman, Ernest L., Westfield 
®Fercuson, Oscar, Je., Port Norris 
®Lewis, ALpert D., Vineland 
Ryan, WiiviaM F., Newark 
Satvatore, Viro, Newark 

Srpun, Apert, Berkeley Heights 
Spat, MELVIN, Washeutes 

VaLex, Epwarp, Guttenberg 


New Mexico 
Beverinvce, Joun H., Los Alamos 


New York 


Beautiev, Apecarp R., New York 
@Bisnor, Joun W., Mineola 
CarMI, ARIBH, Comins 

Corron, KBNNeTH C., Scotia 
Cusrovu, Tuomas R., Baldwin 
CurRAN, RoBert M. Schenectady 
DeCortus, Constant J., New York 
Dracos, Joun, Rochester 

Furrer, Joun R., New York 
Harrorp, James J., New York 
Horrenstein, Ecmer R., Schenectady 
Kovats, ANDRE, New York 
Lunpy, Ropert J., Olean 

Malrns, Ropert M., Schenectady 
Mertsats, Irvinc M., Brooklyn 
Peck, THeopvore H., Rochester 
Srurzpacu, Frep M., New York 


North Carolina 


Frost, Cuarves S., Charlotte 
RAYBURN, WALKER H., Raleigh 


Ohio 
Coomss, Corne ius K., Cincinnati 
Epwarps, Ropert J., Alliance 
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FLowers, Danist F., Findlay 
Grirrin, James H., Portsmouth 
Haramis, Georce T., Akron 
@Harpvcrove, Georce A., Madeira 
Horvatu, AntHony G., Dayton 
Hurp, Craup C., North Canton 
IRELAND, Mapitson G., Barberton 
Recko, Cuester S., Cleveland 
S«rrvin, STaANvey C., Cincinnati 
Wytam, Cvarence C., Cincinnati 


Pennsylvania 

Atiey, RempBert C., Erie 
Bersaum, Howarp M., Pittsburgh 
Brepin, Ropert M., Huntingdon Valley 
Conrap, Ratpn W., New Florence 
Fautps, STaniey C., Landenberg 
Hemmer, Rocer<., Ardmore 
HorrmMan, JoHN M., Bangor 
®IncLese, Louis, Catasauqua 
Kropp, Paut E., Allentown 
Tep.itz, ALrrep, Monroeville 
VaLpez, Epwarp P., Johnsville 


Rhode Island 


MacLgop, Donatp R., Kenyon 
Pertn, WiiitaM F., Norwood 


South Carolina 
Jones, Cap P., Aiken 


Tennessee 


Camp, WiiiiaM H., oe Hickory 
Eupy, Pavut H., 
@LunpIn, Myrin ies “Oak Ridge 


Texas 

Bett, Jon W., Sulphur Springs 
Kappece, Jerome A., Baytown 
Liypincer, Jor L., Houston 
Mircsett, Gene A., Houston 
Netson, Paut M., Houston 
Russet.t, Marvin L., Houston 
Srrincrettow, Jack C., Dallas 


Virginia 
Gut, Caaries A., Richmond 


Washington 


ALEXANDER, Danie E., Seattle 
Dreptker, DonaALp M., Richland 
Miter, Joun S., Seattle 
Watt, Ropert R., Richland 


West Virginia 

Carr, Wittiam H., Mannington 
Miter, LaVerne L., Charleston 
Ruirreg, Jay A., Charleston 


Wisconsin 


BarRTHOLeT, Emi J., Milwaukee 
Staats, Georce P., La Crosse 


Foreign 

Decano, Tomas A., Santiago, Chile 

Dematin, STaANLeY W., Cornwall, England 
Krrano, Hrro O., Hyogo, pref., Japan 
Krywitsky, Leo, Toronto, Ont., Can. 
Maunsoos-A.tt, Monammap, Hyderabad, India 
MALLcort, Freperickx L., Caracas, Venezuela 
Marcu, Joun D. G., Victoria, Australia 

Menara, Ditip C., Bombay, India 

Mussenpen, Henry A., Jr., Bogota, Colombia 
PickeRino, Joun A. C., Point-Fortin, Trinidad 
Rarrray, JEAN, Rivier Du Rempart, Mauritius 
Sancat, KisHan L., Ballarpur, Chanda, India 
Smart, Ivor H., London, England 

Tamney, Datton D., Montreal, Que., Can. 
Transfers from Student Member to Associate 
DNS eat tuabis ¢ inasccewiade 0.00000 0m 214 





Ernest Kari Bastress (1906-1956), develop- 
ment engineer, Surface Combustion Corp., 
Toledo, Ohio, died March 4, 1956. Born, 
Sharon, Pa., Aug. 18, 1906. Education, graduate, 
Sharon High School; one year, Westminster 
College, 1924. He held three mechanical design 


patents on mechanical h quipment. 





# 


sem eee maryoynss © 


Mem. ASME, 1951. Survived by wife, Evelyn 
and a son, Ernest, Jr., Short Hills, N. 


Nelson Allen Batchelder (1879-1956), retired 
general manager and director, Empire Cotton 
Mills, Ltd., division of Woods Manufacturing 
Co., Ltd., Welland, Ont., died Feb. 23, 1956 
Born, Warwick, R. I., Sept. 27, 1879. Parents, 
Daniel W. and Adra C. Batchelder. Education, 
special engineering degree, Rhode Island State 
College, 1898; postgraduate study, New Bed- 
ford Textile Sch ~~ Married Sarah Helen 
Franklin; son, Nelson. Held patents in United 
States, Canada, and Great Britain on develop- 
ments in textile-manufacturing technology in 
dyeing processes, spinning, and weaving improve- 
ments. Mem. ASME, 1920. Past-president of 
New England Textile Club. In 1955 was elected 
honorary member of National Association of 
Cotton Manufacturers—being the fifth individual 
to be accorded this honor. 


Elias Hyrum Beckstrand (1870-1956), retired 
professor of mechanical engineering, University 
of Utah, Salt Lake City, Utah, died Feb. 14, 
1956, at Long Beach, Calif. Born, Medow, 
Utah, March 11, 1870. Parents, Elias August 
and Henrietta Cecilia (Carlson) Beckstrand 
Education, BSEE, University of Michigan, 1900; 
MME, Cornell University, 1901. Married 
Agnes Josephine Dahlquist in 1908; son, Robert 
Gail. Mem. ASME, 1908. Survived by wife, 
Agnes, and son, Robert. 





Frank Joseph Beles (1917-1956), research engi- 
neer, Johnson Service Co., Milwaukee, Wis., 
died Feb. 28, 1956. Born, Milwaukee, Wis., 
Jan. 16, 1917. Parents, Ignatius and Anna 
(Ondrias) Beles. Education, Mechanical-engi 
neering course, Milwaukee Vocational School, 
Technical Engineering Division, May, 1951; 
Associate in Applied Science, Technical Engr , 
Milwaukee Institute of Technology, May, 1952 
Married Nancy J. Fox, 1944. Assoc-Mem 
ASME, 1951. Survived by wife and three 
children, John F., Raymond P., and Patricia A 


Francis Blossom (1870-1956), a partner in 
Sanderson & Porter, engineers and constructors, 
New York, N. Y., died March 12, 1956, at his 
home. Born, Brooklyn, N. Y., Oct. 17, 1870 
Parents, Josiah B. and Grace (Ludlam) Blossom 
Education, attended Polytechnic Preparatory 
Country Day School, Brooklyn, 1880-1887; 
CE, Columbia University School of Mines, 1891 
Married Madeline Buck, 1900 (deceased). Mem 
ASME, 1902; Fellow ASME, 1941; Hoa 
Mem. ASME, 1943. After World War I, Mr 
Blossom served as a consultant to the War 
Department on construction contract work 
In 1940, Secretary of War Henry L. Stimson 
recalled him for similar duty. He was on the 
Army Construction Advisory Committee during 
World War II. He also served the Reconstruc- 
tion Finance Corporation as advisory engineer of 
the Second Federal Reserve District. urvived 
by son, Dr. Dudley B., Greenwich, Conn.; 
a daughter, Mrs. June Magee, New York, N. Y.; 
two sisters, and three grandchildren. 


Burton Nelson Bump (1868-1956), one of the 
last surviving links with early days of the Solvay 
Process Co., Syracuse, N. Y., died Feb. 24, 
1956, in Ridgewood, N. J. Born, Binghamton 
N. Y., July 27, 1868. Education, ME, Cornell 
University, Sibley College, 1892. Married 
Edith Calthrop (deceased). Jun. ASME, 1892; 
Mem. ASME, 1904. Survived by son, Dr 
Calthrop Bump, Ridgewood, N. J., and a 
daughter, Mrs. Charles R. Brooks, Monroe, N. Y 


Thomas Edward Butterfield (1873-1956), 
emeritus professor of heat-power engineering, 
Lehigh ~—_ —4 died Feb. 25, 1956, at Allen 
town, Pa. Born, Jersey City, N. J., June 12, 
1873. Parents, James and Jane (Williams) 
Butterfield. Education, ME, Stevens Institute 
of Technology, 1895; CE, Rensselaer Poly 
technic Institute, 1897. Married Susie Parker 
Palmer, 1913 (died 1928). Mem. ASME, 1912 
He served the Society as secretary, Lehigh 
Valley Section. Author, “Heat poy orl and 
several technical papers p hed in i 
journals. Survived by four children: Teena En 
Jr., Bethlehem, Pa.; John P., Grosse Pointe, 
Mich.; Mrs. George 'L. Griffin, Ir , Coopersburg, 
Pa.; and Mrs. Theodore G. Heck, Levittown, Pa 





Charles Arthur Jackson (1879-1956), for many 
years chief engineer of the Eastern Division, 
Pelton Water Wheel Co., New York, N. Y., died 
Jan. 19, 1956. Born, Austinville, Va., July 27, 
1879. Parents, Michael J. and Margaret Ellen 
(Warrick) Jackson. Education, BS(ME) Vir 
ginia Polytechnic Institute, 1901. Married 
Bertha L. Delp, 1905. Mem. ASME, 1911 
Survived by wife; a daughter, Virginia (Mrs. 
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Keep Your ASME Records Up to Date 


ASME Secretary's office in New 
York depends on a master member- 
ship file to maintain contact with in- 
dividual members. This file is re- 
ferred to dozens of times every day 
as a source of information important 
to the Society and to the members 
involved. All other Society records 
and files are kept up to date by incor- 
porating in them changes made in the 
master file 

From the master file are made the 
lists of members registered in the 
Professional Divisions. Many Divi- 
sions issue newsletters, notices of 
meetings, and other materials of spe- 
cific interest to persons registered in 
these Divisions. If you wish to re- 
ceive such information, you should be 
registered in the Division (no more 
than three) in which you are in- 


Please Print 


LAST NAME 


POSITION TITLE 


ASME Master-File Information a 


FIRST NAME 


terested. Your membership card 
bears key letters, below the designa- 
tion of your grade of membership and 
year of election, which indicate the 
Divisions in which you are reg- 
istered. 

Consult the form on this page for 
the meaning of the letters. If you wish 
to change the Divisions in which 
you are registered, please notify the 
Secretary's office. 

It is important to you and to the 
Society to be sure that your latest 
mailing address, business connection, 
and Professional Divisions enroll- 
ment are correct. Please check 
whether you wish mail sent to home 
or office address. 

Please complete the form below 
and mail it to: ASME, 29 West 39th 
Street, New York 18, N. Y. 


MIDDLE NAME 


NATURE OF WORK DONE 


¢.g., Design Engineer, Supt. of Construction, Manager in Charze of Sales, etc. 


NAME OF EMPLOYER (Give complete name in full 


eo) 


EMPLOYER'S ADDRESS 


Division, if any 


City Zone State 


ACTIVITY, PRODUCT, or SER VICE OF EMPLOYER; ¢.g., Turbine Mfrs., Management Consultants, 


Oil Refinery Contractors, Mfr's. Representative, etc 


en 


HOME ADDRESS 


PRIOR HOME ADDRES5 


* CHECK “FOR MAIL” 
ADDRES3 


| subscribe to 


(_] Mecuanicat ENGINgERING 
(_] Transactions of the ASME 
[) Journal of Applied Mechanics 
() Applied Mechanics Reviews 


City Zone Seat: 


City Zone State 


Address changes effective 
when received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


Please register me in three Professional Divisions as checked: 


(_] A—Aviation 
(-] B—Applied Mechanics 
[_] C—Management 


(_] J—Metals Engineering 
{_] K—Heat Transfer 
(_] L—Process Industries 


{_] R—Railroad 
(_] S—Power 
(_] T—Textile 


(-] D—Materials Handling [.) M—Production Engineering {_] V—Gas Turbine Power 


(-] E—Oil and Gas Power [(_] N—Machine Design ] W—Wood Industries 
(_) F—Fuels (_) O—Lubrication (_] Y—Rubber and Plastics 
(_] G—Safety C) P—Petroleum (_] Z—Instruments and 


(-] H—Hydraulics 
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C) Q—Nuclear Engineering 


Regulators 














(Continued from page 600) 
Thomas A.) Jackson of Austinville, Va.; and 
two grandsons. 


Harley Alden Johnson (1884-1956), retired 
manager, Rapid Transit Division, Chicago 
Transit Authority, died Feb. 6, 1956. Born, 
Ottumwa, Iowa, Dec. 8, 1884. Parents, Frank 
L. and Fannie S. (Randolf) Johnson. Educa- 
tion, BS(ME), Purdue University, 1905; hon 
DE, Purdue University, 1935. Married Sadye 
Stallard, 1908. Carried on investigation and 
practical road tests which resulted in develop- 
ing and adopting the Type AB freight brake as 
standard on American railroads. Author, ‘‘Power 
Brakes and Appliances for Operating Power 
Brake Systems’’; contributed a number of re- 
and articles published in technical journals 

em. ASME, 1934. 


Harold L. Miner (1885-1955), retired member 
of the Du Pont Company, died March 5, 1955. 
Born, West Hartford, Conn., Cct. 30, 1885. 
Parents, Alfred N. and Emma Louise Miner. 
Education, high school and postgraduate course 
in Connecticut. Coauthor of the chapter on 
“Safety and Fire Protection,” in the Chemical 
Engineers Handbook Married Harriet W. Miner, 
1912. Assoc-Mem. ASME, 1917; Mem. ASME, 
1935. Survived by wife; daughter, Helen M. 
Miner; and grandson, Harold P. 


Harold Edward Pilkington (1896-1956), stand- 
ards engineer, E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del., died Jan. 5, 1956. Born, 
Chester, Pa., July 5, 1896. Parents, Edward J. 
and Caroline (Guthrie) Pilkington. Education, 
attended Drexel Institute and completed several 
ICS engineering courses. Married Reba L. 
Dilks, 1929. Mem. ASME, 1949. Received a 
certificate of honor from Du Pont Co. for out- 
standing war work in Design Division in 1945. 
Survived by wife; two daughters, Helen Reier, 
Baltimore, Md., Carolyn Howard, Boothwyn, 
Pa.; and a son, Claude R., Woodlyn, Pa. 


William H. V. Rosing (1859-19557), whose 
death was recently reported to the Society, was 
consulting engineer, Gulf Coast Lines at the time 
of his retirement in 1921. Born, Cincinnati 
Ohio, March 8, 1859. Education, three years at 
Massachusetts Institute Technology Mem 
ASME, 1896. 


Raymond WN. Ruiter (1892-1955), project 
manager, specializing in boiler and power plants, 
Rust Engineering Co., Birmingham, Ala., died 
Dec. 12, 1955. Born, Cowansville, P. Q., Can., 
June 28, 1892. Parents, Nelson and Eleanor 
(Taylor) Ruiter. Education, graduate, North- 
ampton (Mass.) High School; attended Worcester 
Polytechnic Institute. Married May Leonard, 
1920. Mem. ASME, 1942. Survived by wife 


David Whyte Stewart (1889-19557), whose 
death was recently reported to the Society, was 
for many years chief engineer, New Orleans 
Public Service, Inc., New Orleans, La. Born, 
Kirkcaldy, Scotland, Dec. 13, 1889. Parents, 
John and Jeannie (Ferguson) Stewart. Educa- 
tion, preparatory public school and private high 
school; six years’ apprenticeship in mechanical 
engineering and attended night school. Natural- 
ized U. S. citizen, New Orleans, La., June 28, 
1921. Married Olga Carlstrom, 1915; children, 
Cecelia Carlstrom and Katherine Ferguson. 
Assoc-Mem. ASME, 1922; Mem. ASME, 1935; 
chairman of New Orleans Section, 1934; member 
New Orleans Section Executive Committee, 1940. 


O. C. Thompson (1875-1956), satined mechani- 
cal engineer, died March 11, 1956. Born, 
Petersburg, Va. Dec. 22, 1875. Parents, 
Tecumseh Holt and Emma Rebecca (Harvell) 
Thompson. Education, BS(ME), Virginia Poly- 
technic Institute, 1896; two years postgraduate 
in mechanical engineering at same _ Institute 
Married Mildred Maurine Manley, 1915; children, 
Dr. Mildred T. Bohne, Robert E., and the late 
Ensign William M. Thompson who lost his life at 
Pear! Harbor in 1941. Held 14 patents on stap- 
ling and box assembling machinery. Assoc- 
Mem. ASME, 1910; Mem. ASME, 1915. 


William Laurence Waters (1879-1956), retired 
engineer, died March 11, 1956. Born, London, 
England, Sept. 7, 1879. Parents, William and 
Ellen (Turnbull) Waters. Education, Central 
Technical College (London University), ME, 
CE, EE, 1897 and 1898. Married Hilda John- 
ston, 1906; one daughter, Carolinda. Married 
2nd. Mildred M. Warner, 1912. Was partner 
in Bury & Waters, consulting engineers, New 
York, N. Y. and London, England, with Sir 
George Bury (formerly senior vice-president, 
Canadian Pacific Ry.). Held numerous patents 
Author of several papers and articles on rail and 
highway transportation in England and U. 5S 
Mem. ASME, 1909. Survived by wife and 
daughter, Mrs. Lee J. Fischer, Jr. 
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The confidence of engineers in 
FLEXITALLIC Spiral-Wound Gaskets 
is based on performance. Flexitallic 
has justified that confidence for more 
than 40 years by: 


—a continual search for new and 
better gasket materials 


—maintaining standards of engi- 
neering and design that give com- 
vas: plete assurance of a work-proved 
Hit seal 


TERE —making of gaskets on precision 
PE, winding machines designed by 
TEE our own engineers. 









In nearly every industry, engineers 
look to Flexitallic for leadership in 
safety. As the service becomes more 
hazardous —in aviation, atomic re- 
search, power plants, process indus- 
tries, and aboard ship—the need for 
Flexitallic Gaskets becomes more 
urgent. 


Each#iekitallic Gasket is designed 
QFE gineegred 46 meet specific con- 


——— POR 2 Pp 








WHERE SAFETY IS NO 


































DENT 


ditions oiffifershal ‘ayd physical shock, 
currosio / ibfationm, weaving and un- 
predict4ble joint stresses. Spirally- 
wound/V-crimped plies of required 
metal with alternating plies of proper 
filler result in a resilient gasket hav- 
ing characteristics of a calibrated 
spring. 

Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special re- 
quirements: .125”, .175”, .250”, .285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 1, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 






GES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


- ra << OF The ideal seal for many process applications is a Flexitallic Gasket 
3A PP LIC AT 1ONS with Teflon trapped between edges of stainless steel. Ask for folder, 
ts A “Teflon in Flexitallic Gaskets.” 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dved Canadian asbestos filler. 
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Fig. 2651-A Gate 


for lower cost control 


of moderately 






Corrosive fluids 
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tee 


‘JENKINS 


‘(NICKEL IRON 


Valves with Type 316 


This combination provides corrosion 
resistance well above the moderate 
need in many processing services with 
an investment well below that for all- 
stainless steel valves. 


Designed primarily for the chemical 
process industries, they are recom- 
mended for control of mildly corro- 
sive liquids with minimum quantities 
of mineral acids, such as creosote in 
wood treatment, and many liquids 
carried in petroleum processing. 


A major use is in pulp and paper 
processing, particularly in lines serv- 
ing the digester, and in the chemical 
recovery cycle. Service records in 
lines carrying the valve-punishing 
“black liquor” give Jenkins Nickel 
Iron Valves top performance rating. 


Jenkins extra value construction 
throughout. Get details — compare. 
See why they stretch your valve in- 
vestment dollar — with longer service 
life, lower maintenance cost. 


ALSO RECOMMENDED for fluids used in electroplating, 
photograph finishing, textile bleaching, dyeing and finishing 


and heat treating of metals. 


GET COMPLETE SPECIFICATIONS from your 
Jenkins Valve Distributor, or write: Jenkins Bros., 
100 Park Ave., New York 17. Ask for Bulletin 118. 










Every part in contact 
with fluid is the right 
metal to block corrosion 










®@ BODIES Heavy duty, dimensioned for 
greater resistance to wear and abuse. 
Through port design in Gate Valves. 


® BONNET Rugged construction, like 
body. Swirg-type gland bolts. Screwed- 
in back-seating bushing. Deep stuffing 
box. 

® YOKE Integral with bonnet in 2” to 
4” sizes. 

® WEDGE In 10” to 24” sizes, with 
Stainless Steel Wedge Rings. 

@ COVER In Check Valve. 


Type 316 STAINLESS STEEL 


© SPINDLE 

© GLAND 

© BONNET BUSHING 
© SPINDLE WING 


® WEDGE of |-beam structure in 2” to 
8” sizes. 


@ WEDGE PIN 

@ WEDGE RINGS Rolled into Nickel Iron 
Wedge in 10” to 24” sizes. 

@ SEAT RINGS 

® DISC and HANGER in Check Vatve 


J 




























| PRESSURE RATINGS 











2” to 12’—200 Ibs. O.W.G. 
14” to 24” —150 Ibs. O.W.G. 
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Tracing Vellum 


Frederick Post Co., 3666 N. Avondale 
Ave., Chicago 18, Ill., announces an im- 
proved tracing vellum said to have better 
erasability. Called Blutex, the product is 
actually a revised formulation of an estab- 
lished vellum. 

The company says chief reason for the 
easier erasing qualities is a new combination 
of transparentizing materials used in treating 
the base stock. Unlike some other vellums, 
Blutex is treated with 100 per cent synthetic 
resins rather than oils. The resins provide 
a “drier” working surface of unchanging 
characteristics. While dry, the paper is 
never brittle, the firm says. 





Motor Mounted Pump 


A compact, motor mounted centrifugal 
pump designed specifically for air condi- 
tioning service has been announced by 
Deming Co., Salem, Ohio. The new units 
are also said to be suited for general cir- 
culating duty, industrial plant service, swim 
ming pools and lawn sprinkling. Sizes range 
from '/; to 5 hp with capacities to 140 gpm. 

Design features include all bronze, en- 
closed type impeller; renewable, bronze 
wearing ring; stainless steel shaft; and ro- 
tary type shaft seal. Casing may be turned 
for horizontal or vertical discharge. Suc- 
tion and discharge nozzles are cast integral 
with casing and threaded. Drain, vent and 
priming connections are provided. Motors 
are ball bearing, single or three phase, 3450 
rpm, equipped with grease Jubricated bear- 
ings. 








Six-Bladed Fan 


A low-cost six-bladed fan with reduced 
axial depth has been developed by Torring- 
ton Mfg. Co., Torrington, Conn., primarily 
as a condenser fan (with a slinger ring) in 
room air conditioners. 

Available also with four blades, the Type 
C-12-6 axial-type impeller has a 12-in. tip 
diameter and can be used with either a 
solid or rubber-bushed hub. 

With or without the slinger ring shown in 
the photo, the new fan may be obtained in a 
wide variety of pitches. The six-bladed 
model includes three two-bladed one-piece 
sections precisely nested together and se- 
cured by the hub. The slinger ring is made 
in one piece, and the slinger-ring tabs are 
part of the blades themselves. 

Axial depth of fans in the Type C-12- 


series varies from 115/jg to 3°/i¢ in. 


Voltage Booster 


A newly developed portable electric power 
unit, the Portopower voltage booster, de- 
signed to deliver additional voltage in con- 
struction work where power tools are used, 
has been introduced by Portopower Div., 
1511 E. Nine Mile Rd., Ferndale 20, Mich. 

The booster is equipped with a voltage 
meter for checking delivered operating power, 
a 5-position voltage increase switch, each po- 
sition providing a 10-volt step-up in voltage 
output. In the operation of a portable 
power saw, the unit can be attached to re- 
place voltage lost through use of an extension 
cord, from service drop to point of operation. 
Under these same conditions the voltage 
booster can also be used to step up operating 
speed of the power saw, reducing cutting 
time as much as 30 per cent, the company 
says. 








MECHANICAL ENGINEERING 








LATEST 


O-Ring Compound 


What is described as a completely new O- 
ring compound has been developed by Preci- 
sion Rubber Products Corp., Dayton, Ohio. 

The compound identified by the manufac- 
turer as 730-70 meets the requirements of 
high temperature systems in sonic military 
aircraft operating with MIL-O-5606 hydrau- 
lic fluid. It meets MIL-P-18017B(ASG) 
and its predecessor specifications. The firm 
says the compound has the greatest tempera- 
ture range of any existing Buna N material 
now known to be suitable for a petroleum 
base hydraulic fluid. Its temperature range 
of —65 to 275 F has been established by 
exhaustive performance testing. 





Bearing Compound 


Compo E, a new powder-metallurgy com- 
pound developed for the production of low- 
cost oil-retaining bearings has been made 
available for general use by Bound Brook 
Oil-Less Bearing Co., Bound Brook, N. J. 

The firm says the development bridges the 
gap between the company’s Powdiron 
sintered iron and Compo porous bronze. 
Composed of approximately equal parts of 
iron and bronze, it combines the economy 
and strength of iron with the anti-friction 
and long-life properties of bronze, the com- 
pany states. While primarily intended as a 
low-cost, general-purpose bearing material, 
it can also be fabricated into sintered struc- 
tural parts. 

Extensive field testing of the compound 
has proven it to be suited for applications 
where quiet operation is an essential, in- 
cluding fan motors, air conditioning motors 
and drives, record players, tape recorders, 
and home laundry equipment. Complete 
data covering chemical analysis, physical 
properties and operating characteristics will 
be supplied on request to the company 
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Fluid Drive Line 


American Blower Corp., Detroit 32, Mich. 
has developed a new series of Class 2 adjust- 
able speed G¥rol fluid drives for 1 through 
25 hp applications. The company says the 
new units are especially well suited for auto- 
mated installations where minimum main- 
tenance, automatic speed adjustment, and 
positively uniform accuracy of repeat speed 
settings are prime considerations. 

Being adjustable speed fluid drives, the 
units protect drive motors and driven 
machinery from shock loads, torsional 
vibration and excessive torque, the firm 
states. They can be used with conventional 
single-speed electric drive motor to provide 
adjustable, stepless speed control. Speed 
adjustment can be manual or automatic. 
Where a two directional motor is used, the 
fluid drive and load can be reversed while in 
motion by merely changing motor rotation. 

The fluid drives are self-contained units. 
All moving parts are continually bathed in 
large volumes of oil. A complete change or 
chemical analysis of oil once a year is the 
normal maintenance requirement, the com- 
pany states. 

Output shaft speed is altered during 
operation by varying the amount of oil in the 
fluid drive’s working circuit. Working oil 
level is controlled by a sliding scoop tube 
mechanism which is readily adapted to any 
known method of automatic actuation. 
nae make every step a safe step Power transmission is accomplished through 

the fluid drive hydraulically; there is no 

® metal-to-metal contact. It is _ therefore 

BLAW-KNOX ELECTRO FO RGED possible, the company says, to return again 
and again to the same speed setting position 

| in the fluid drive and obtain identical output 


STEEL GRATING and STAIR TREADS | shaft speeds. 








On stair treads, walkways, catwalks, platforms and floors—both indoors | Pressure Pickup 
and outdoors—you can provide safe walking conditions. For Blaw-Knox | A pressure pickup, which is said to more 


Electroforged Steel Grating brings you these exclusive features: than double the existing temperature range 
for this type of transducer, has been 


. rigid one-piece construction—easy to install | announced by Consolidated Electrodynamics 
. non-slip twisted crossbar—for safe footing Corp., 300 N. Sierra Madre Villa, Pasadena, 


. three types of bearing bars | Calif. : ; 
¢ square bars—for smoothest walking surface | Designated Type 4-316, it operates con- 
bar . tinuously up to 600 F, providing accurate 
s ee tivel pce mp woo safety pressure measurement under the most 
Steel Grating . ptus ry ively = walking _ ace a extreme environmental conditions yet im- 
pres peeves s—for maximum safety under ex- posed on such instruments, according to the 


and tremely hazardous skid conditions | company. The pickup is available in both 





Treads . no sharp corners to clog—self-cleaning gage and differential types. 
. all surfaces accessible—easy to paint The unit is */2 in. in diameter, */¢ in. long, 
axim for ligh d ilati weighs 15 grams with its 30 in. of insulated, 
= um open area—for light and ventilation permanently attached, 4-conductor cable. 
: . Unbonded strain-gage windings connected 
Write for ee of new Bulletin No. 2486 in a four-arm bridge comprise the sensing 
—or send dimensional sketch for quotation. elements of this variable-resistance-type 


transducer. Pressure against the diaphragm 


Hutt 
- é displ f th si 
BLAW-KNOX COMPANY (7s een ee pei 


arms and causing an output proportional to 








BLAW-KNOX EQUIPMENT DIVISION the applied pressure. Acceleration and 
Pittsburgh 38, Pennsylvania vibration are cancelled by the geometry and 
° . y winding arrangement of the star-spring-type 


sensing elements, and have little net effect 
on bridge output, the firm states. 





GRATING APPLICATIONS: fioors + platforms * walkways * catwalks © stair treads « fan 
@vards + shelving * and many other uses, both outdoors and indoors, for* versatile steel grating 
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Pressure Reducing Valve 


A new air loaded, diaphragm operated, 
pressure reducing valve for steam heat and 
steam applications is announced by Leslie 
Co., Lyndhurst, N. J. 

The Class GPK valve has a design with 
only two moving parts: a unique metal 
diaphragm with full valve travel and a 
hardened stainless steel main valve that 
seats on a renewable stellited seat ring. A 
simple air loader replaces the conventional 
loading spring, and produces a constant 
loading force on the diaphragm. The 
design assures the same control point over 
full valve travel, according to the firm. 

It is available in cast iron in sizes 1/2 to 2 
in. with screwed end connections. Inlet 
pressure range is 0-250 psi, 450 F. Used 
with the firm’s Class A air loader or Type 
P panel mounted loader, the reduced pressure 
range is 0-85 psi; or, up to 249!/, psi with 
any suitable high pressure loader. 





Heated Gages 

Jerguson Gage and Valve Co., Somerville 
45, Mass., announces the development of an 
electrically heated gage. The units are de- 
signed for use where there is the problem of 
heating cold liquid such as waxes, to get an 
accurate reading,—or in cold weather 
applications to prevent gage freezing and 
breakage, but where steam is not available 
for heating. The firm says the electrical 
system also is valuable where there is need 
for very close control of temperatures in the 
gage glass. An electrical unit may be in- 
stalled with a temperature control or thermo- 
switch positioned within the gage column 
to regulate the amount of heat output of the 
electrical element. 

Gages are available in double-chamber re- 
flex or external tube transparent gage models 
in various sizes and pressure groups. The 
jacketed cocks are available with connec- 
tions screwed, for socket welds, or flanged, 
and may be furnished with or without ball 
checks. Any of the above units may be fur- 











Here’s the EASY WAY TO WELD 


Small Diameter 
Pressure Piping 









USE W-S 
FORGED STEEL 
SOCKET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install. 
Deep sockets support and align the pipe for welding... 
eliminating the need for tack welding or special fixtures. No 
back-up ring is needed either. The fillet-weld is completely 
outside the pipe. Welding icicles just can’t form inside the 
pipe. The result is a clean, tight welded joint that will readily 
resist high pressures and the stresses of shock and vibration. 
What's more, installation costs are lower. 

W-S Socket-Welding Fittings are available in sizes %” to 
4” for schedule 40, 80, 160 and double-extra heavy pipe in 
carbon steel, stainless steels and alloy 
steels. 

For complete information on the in- 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit- 
tings, send today for Bulletin A-3-56. 








H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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nished in any material required to meet cor- 
rosive conditions. 

Where explosion-proof construction is re- 
quired, the electrically heated units can be 
adapted to the requirements of the Under 


gat i ro writers’ Laboratory. All materials used con- 

lf as form to or exceed the requirements of AISI, 

ASTM, and/or API-ASME. A special heat- 

, resistant silicone paint is used for the pro- 
tection of the external finish. 


The heating element in the gage is a 
Chromalox unit for 120 or 240 volt a c, with 
wattage output to meet requirements. The 
Bunting today covers a new area in the engineering valves are wrapped with resistance wiring 
5 with similar characteristics, and sealed in 
and manufacture of bearings and machine parts. To the the metal jacket. 
traditional line of Bunting Cast Bronze Bearings 
and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 


and parts made of Sintered Powdered Metals. 





In an entirely new plant with the very latest 
equipment, Bunting now attains the position in the 
Sintered Powdered Metals field which it has long held 

in the field of Cast Bronze Bearings. 





Top Entry Ball Valve 


: Worcester Valve Co. Inc., Worcester, 
A competent group of Bunting Sales Mass., announces production of its Twin- 
Engineers in the field and a soundly Seal top-entry ball valve, said to be the 
. , ; first on the market to incorporate both the 
established Product Engineering Department top-entry for easy in-line maintenance and 
put at your command comprehensive data twin-seal for positive shut-off with flow from 
and facts based on wide experience in the either direction. 
i The round opening in the ball allows 
designing and use of Cast Bronze and piping to handle fluids with minimum tur- 
Sintered Powdered Metal Bearings and parts. bulence in the line. The firm says the 


valve affords wiping action on both sides of 
the ball. The choice of naval bronze, alumi- 
num bronze and aluminum allows handling 
of such media as air, butane, propane, freon, 
gases, hydrogen, oxygen, salt water, petro- 
leum oils and many chemicals. 
Seating materials available are Buna-N, 
| 
| 





Neoprene, natural rubber, Hypalon, Teflon. 
The company says replacement of seat rings 
can be accomplished quickly and easily 





without removing valve from line. A 
repair kit for in-line maintenance is also avail 
able. 





Write to our Product 
Engineering Department 
in Toledo, or consult 
our nearest Sales 
Engineer. 


Cantilever Support 

A new cantilever-type support has been 
designed by T. J. Cope, Inc., Collegeville, 
Pa., for its expanded metal cable trough 
supporting systems. The firm says a twist 
of the wrist is all that is necessary to secure 
the arms to which the expanded metal cable 
| trough is bolted. The arms themselves 
| are secured to up-right channel irons with 


a 
| pre-punched holes that provide a wide 
number of possible settings. 
The cantilever type of arm is said by the 
® 


company t» be popular for the support of 
cable trough as the cable can be lifted in 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS “pe Ag ye thegpcae g noa-agciom 
over the side 0 e troug yithout any 
OF CAST BRONZE AND POWDERED METAL | interference from up-rights supporting the 
The Bunting Brass and Bronze Company °* Toledo 1, Ohio * Branches in Principal Cities arm itself. 
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Flexible Gear Coupling 

A spacer type flexible gear coupling to 
make it possible to remove the hubs from 
either shaft without disturbing the mount- 
ings of the connected units has been de- 
veloped by Sier-Bath Gear and Pump Co., 
Inc., 9284 Hudson Blvd., North Bergen, N. J. 

The spacer type coupling consists of flexi- 
ble hubs on both the driver and driven 
shafts. The center unit, or spacer, has 
specially designed teeth at either end cut in 
such a manner that they mate with each 
sleeve in a spline fit and have no flexibility. 
The two sleeves connect the driver and driven 
units through the spacer. The firm says 
the entire unit is assembled and uncoupled 
quickly without using wrenches or special 
tools. 

The flexible gear couplings are made in 
standard stock models, sizes 7/s to 3, with 
capacities of 4 to 80 hp per 100 rpm. 


Special Lift Truck 

Market Forge Co., 35 Garvey St., Everett, 
Mass., has developed a straddle hand lift 
truck which is claimed to reduce costs in 
handling ingots of aluminum, lead, and 
other materials. 

Especially designed to accommodate leg 
clearances under two in., the truck handles 
short hauls and load maneuvering, thereby 
freeing power fork trucks for other, more 
important work. With the hand lift truck, 
one man can handle a 2500-lb load of ingots, 
unloading five units in 25 minutes, the firm 
States. 

The pig hand lift truck utilizes the com- 
pany’s standard hydraulic system and 
steering mechanism. The supporting legs 
are strapped to the pile of ingots are made of 
the same material, so that they can be placed 
directly in the furnace, leaving only the steel 
strapping. 

The company lists specifications for this 
truck as follows: overall width - 37'/2 in; 
distance between wheel fork members, in-to- 
in - 29 in.; fork lengths - 30 in.; over-all 
width of forks, out-to-out - 14%/, in. - in-to-in 
- 83/,in.; forks are 11/2, in. thick; Lift - 4 in. 


Sealing Compound 

A new type of liquid sealing compound 
called ‘‘Slic-Seal’” has been marketed by 
Hoke, Inc., 211 S. Dean St., Englewood, 
N. J., for use in eliminating galling of pipe 
threads and to act as a thread sealant. 

The compound, a dispersion with a Teflon 
base, is completely inert to all known chemi- 
cals except molten alkali metals, fluorine at 
high temperatures and certain complex 
halogen compounds, the company says. 

Besides its application on pipe threads, 
it can also be used in the laboratory to cast a 
film for capacitor layer insulation and dia- 
phragms, to impregnate porous bearings, to 
provide a corrosion resistant surface to 
protect equipment, and to impregnate as- 
bestos fabric and braid for gasket and pack- 
ing use. 








Continuous Dust Control 





U. S. GYPSUM CO., St. Paul, Minn., manufacturers of building 
materials, occasionally operates for 120 hours at a stretch. The nature of 
the work permits no shut-down of dust collecting equipment during this 
time. For continuous and effective dust control, U. S. Gypsum uses a 
Pangborn Self-Cleaning Cloth Screen Collector. It meets all production 
requirements, keeps employee morale and efficiency high, and salvages 
40 cu. ft. of powdered material for re-use during an average 8-hr. shift. 


Pangborn Self-Cleaning 
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Dust Collector 









The Pangborn Self-Clean- 
ing Collector combines the 
proved efficiency of the 
cloth screen collector with 
continuous automatic oper- 
ation. A manifold with in- 
tegral blower slowly trav- 
erses the clean air outlets 
of the screen frames. Cover- 
ing three rows of screens at 
any given time, it applies a 
reverse air current through 
the center row to remove 
collected dust from the 
cloth surfaces. The result 
is continuous operation 
providing constant air vol- 
ume and suction with high 
collecting efficiency, but 
operating at lower cost and 
requiring less space. 


Traveling mani- 
fold allows con- 
tinuous operation 
at constant peak 


efficiency 


CONTROLS og U ST 


If your operations require efficient, continuous dust 
control, write for details on the Pangborn Self-Cleaning 
Dust Collector. Send for Bulletin 915 to PANGBORN 
CoORP., 2200 Pangborn Blvd., Hagerstown, Md. Manu- 
facturers of Dust Control and Blast Cleaning Equipment. 
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Standardaire Blower unloads 
20 tons of flour in 50 minutes 


In the next 50 minutes, this one operator will have un- 
loaded twenty tons of flour from this huge International Mill- 
ing Company trailer directly into a baker’s storage bins. 


The problem of rapidly unloading flour in such quantity, 
with no leakage, clogging or contamination, was solved by a 
Standardaire blower . . . the only blower found capable of 
meeting all the specific requirements involved. 


This blower (shown in the front of the van) occupies a 
floor space of only 26” x 21%’. When driven by a 20 hp 
motor it provides an air flow sufficient to move flour as far 
as 125 feet in any direction . . . including straight up. 


Today, due to its proved satisfactory performance, Inter- 
national Milling Company, Minneapolis, one of the largest 
millers of bakery flour in America, has equipped its entire 
fleet of bulk flour trucks with Standardaire blowers. 


A Standardaire blower will deliver more air, with less 
power consumption, than any other unit of equal size or 
weight. Find out about its many advantages. Write for 
bulletin B-154 today. 


READ STANDARD 


en 2 Sek 2 Benen, | 





BLOWER-STOKER DIVISION 


370 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 
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Telemetering Accelerometer 


North American Instruments, Inc. has 
announced the addition of a new acceler- 
ometer to its line of transducers. The 
Model A-7T accelerometer is a variable in- 
ductance transducer for use in FM-FM 
telemetering systems. 

It is intended for static and dynamic meas- 
urement of linear acceleration and is avail- 
able in ranges from +1 gto +100 g. Over- 
loads of four times rated range or of 60 g, 
whichever is greater, will not damage the 
unit, the firm states. 

Standard A-7T accelerometers are damped 
to .7 critical over the temperature range 
—65 to +160 F with silicone oil. The unit 
is insulated and an internal temperature of 
160 F is thermostatically maintained to 
provide good stability and constant damping 
regardless of ambient temperature from 
—65 F to +160 F. It will operate in tem- 
peratures up to 300 F for short periods of 
time with no loss of accuracy. 

The seismic system consists of a mass 
supported by a cantilever spring; motion 
of this mass is detected by an E-core-coil 
arrangement. The company says the small 
motions necessary provide a stiff mechanical 
system which allows a high resonant fre- 
quency and excellent frequency response. 
The electrical characteristics are such that 
the instrument will operate in conjunction 
with an inductance type sub-carrier oscilla- 
tor. Two standard types are available; 
one to operate on No. 4, 5 and 6 RDB band 
with nominal inductance of .8 henrys and 
the other to operate on No. 7, 8, and 9 
RDB band with nominal inductance of .15 
henrys. The Q of both types is greater than 6. 


Surfacing Material 


Durametallic Corp., Kalamazoo, Mich., 
announces a new development for improved 
mechanical seal facing called No. 55 facing 
material. The material is described as 
providing a wear-resistant, high refractory 
coating of pure oxides. It is applicable to 
the basic seal parts made of steel, bronze, 
aluminum, stainless steel, monel or other 
alloys. 

The coating is claimed to be highly resist- 
ant to thermal or physical shock and cor- 
rosion, and seals with a very low coefficient 
of friction at the contact surfaces. The 
firm reports that the material retains its 
original micro-finish flatness and is not 
subject to the usual strains and stresses 
found in various hard surfacing materials. 
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Shaded Pole Motor 


A new totally enclosed, shaded pole motor, 
designed for high output applications such as 
ceiling hung gas fired unit heaters, has been 
developed by the General Electric Co. 
Specialty Component Motor Dept., Schenec- 
tady 5, N. Y. With a “‘sealed-in” lubrica- 
tion system, this motor is said to require no 
reoiling or service under normal use. 


Available in ratings from '/;5 through 
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1/19 hp, the 39-frame motor has a diameter | 


of 5'/, in. With the addition of the new 
ratings, the totally enclosed line of shaded 
pole motors ranges from 1.5 watts output 
through '/jo hp at both 4- and 6-pole speeds. 
In the firm’s open motor design, the shaded 
pole motor construction extends through !/, 
hp. 

A special oil pump groove on the motor’s 
shaft provides continuous replacement of 
cooled, filtered oil on bearing surfaces, in 
order to extend bearing life, the firm states. 


Flow Control Valves 


A new line of “‘quick-dump” flow control 
valves, said to incorporate a basic improve- 
ment in design, has been placed in production 
by Humphrey Products, a subsidiary of 
General Gas Light Co., Kalamazoo, Mich. 
These valves are intended for use in original 
equipment, as well as applications that 
require either manual or automatic valving 
of air, water, oil or freon. 

The line utilizes a single basic valve body 
which may be used either normally open or 
normally closed, depending upon port con- 
nections. To this standardized valve body 
may be added a variety of simple devices for 
triggering the valve action, the firm explains. 

Seven models are currently available: 
solenoid, cam operated, palm button, finger- 
tip, foot operated and two types with hand 
lever. 

The manufacturer explains the opening, 
closing, and holding action are effected by 
the pressure of the air or liquid. Because 
the valving action works with the pressure 
instead of against it, it is claimed that all 
performance characteristics are enhanced. 

There are no internal packings, springs, 
or pistons, no sliding of metal-to-metal 
contacts in the valve. Wear is said to be 
reduced to a minimum and service life is 
greatly prolonged. 
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both large and small CHIMNEYS! 


The valve body is machined from solid | 


har steel with corrosive resistant finish and 


is equipped with Buna-N rubber diaphragms. | 


Valve is adapted for applications up to 125 
lb psi and under temperature variations 
from —40 to 225 F. 

The solenoid operated valve has a momen- 
tary electric impulse to trigger it to open or 
close positions. No current is required to 
hold since there is no prolonged flow of 
current. Danger of over-heating the coil is 


said to be eliminated, and solenoid life is | 


lengthened. A new type of double coil, 
impact solenoid, has been developed for this 
valve. This solenoid develops greater thrust 
from smaller coils. 
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This huge chimney is only one of the three required for a modern gen- 
erating plant with tremendous electrical output . and Consolidated 
designed and built it. Not the largest chimney in the world, but a tre- 
mendous job nevertheless; skillfully executed to the complete satisfaction 
of general contractor and operator. 


The chimney is 250 ft. high with a top inside diameter of 24 ft. and a 
bottom outside diameter of 36 ft. 944 in. It is of reinforced concrete con- 
struction built to withstand earthquake stresses with a brick lining the 
entire height. The air space between the lining and the concrete shell is 
insulated with fibreglass. A hopper is located within the chimney at the 
base. Weight of chimney is 1910 tons . still another example of Con- 
solidated’s engineering and construction skills, and the adaptability to 
meet the most exacting requirements. 


Consolidated has designed and built chimneys of all types and all sizes 
in the United States, Canada, Mexico and South America—Perforated 
Radial Brick, Reinforced Concrete, Face and Common Brick—Acid Proof; 
a Temperature. It installs linings for steel stacks, waterproofs, rebuilds 
and repairs; installs lightning rods and aircraft warnings; demolishes 
chimneys. Whatever your chimney problem may be, Consolidated has the 
—, the knowledge, and the skilled personnel to 

ndle it. 


Free Inspection Service 4 Consolidated 
engineer will inspect your chimney at no inconveni- 
ence to you and make recommendations for increased 
life and — when necessary This service places 
you under no obligation. 


Phone, wire or write today for information. Ask 
for catalog giving installations, engineering service 
and chimney design data 











CONSOLIDATED CHIMNEY COMPANY 


Engineers and Builders 
6 South Dearborn Street, Chicago 3 © Telephone RAndoiph 6-6223 
New York, N. Y., 545 Fifth Avenue ¢ Telephone Murray Hill 7-6867 
Detroit, Cleveland, Minneapolis, Richmond, Va. 








June, 1956 - 49 




















FASTENER PROBLEM 





Lower hinge pin assembly cost 
for Corbin and Russwin locks 


The American Hardware Company previously used solid steel hinge pins in 
the latch release mechanism of their line of door locks. However, in assem- 
bling the locks it was necessary to ream the holes for the pins and to stake 
them into place, which added to the assembly costs of the solid steel pins. 

Stainless Steel Rollpin® drastically cut the cost of the hinge pin assembly 
because Rollpin is easily driven into standard drilled holes without reaming 
and the secondary staking operation was entirely eliminated. Rollpin com- 
presses as driven, and its spring action locks it securely in place against 
vibration. 

This simple fastener cuts cost in an infinite variety of applications. Rollpin 
quality control can be depended upon to guarantee uniformity in shear 
strength, hardness, dimensioning and high performance. Why not consider 
the opportunities it offers you for substantial savings as a locating dowel, 
rivet, clevis pin, or in place of set screws, tapered or grooved pins. 

I a 


TRADEMARK 


r — “MAIL THIS COUPON FOR DESIGN INFORMATION— go 


Dept. R39-611, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send me the following free fastening information: 


[] Rollpin Bulletin 
(] Here is a drawing of our product. What self-locking fastener would you suggest? 


Name_ SS ee ee Title__ + A ia 


Firm___ ‘ on divination 


Street___ . : ——— 


City : . ‘ eS SOE 
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Bronze Rotary Pump 

Dexter Folder Co., Pearl River, N. Y., 
announces a corrosion-resistant bronze rotary 
pump for vacuum and/or pressure applica- 
tions in handling steam, hydrogen, natural 
or manufactured gas, nitrogen or other inert 
gases carrying entrained moisture. The firm 
states that the bronze construction of rotor 
and housing eliminates freezing due to water- 
vapor corrosion at the limited-clearance rotor 
extremities and housing end-plates. 

A feature of the positive displacement 
pump are Graphitar vanes which, unlike 
cast iron, require no lubrication in riding 
against the cylinder wall. 

The bronze pump, believed to be the first of 
its kind, is available in three models. Ca- 
pacities range from 3.5 to 33 cfm and maxi- 
mum continuous pressure is 20 psi. Maxi- 
mum steady vacuum is to 20 in. Hg and 
maximum intermittent vacuum is 25 in. 
Hg. The pump is available with either 
single or double shaft extensions and may be 
furnished for either clockwise or counter- 
clockwise rotation. 





Selector Valves 

Republic Mfg. Co., 15655 Brookpark Rd., 
Cleveland 11, Ohio, introduces a new line of 
selector valves in the 0 to 1000 psi pressure 
range. The firm says these valves give 
“‘no leak” service in their indexed position 
in most fluid services and recommends them 
for air, gases, hydraulic oil, non-aromatic 
fuel, petroleum, and water services. Operat- 
ing temperature range is —65 to 160 F. 
Working pressures for air and gases are 
0-500 psi; liquids, 0-1000 psi. 

The valving disk is copper-coated steel 
with hardened stainless steel wearing sur- 
faces. Two dynamically loaded sealing 
rings of hardened stainless steel, backed up 
by synthetic rubber O-rings, are located on 
opposite sides of the disk at each port. 
The sealing force of these opposing rings 
against the faces of the valving disk is pro- 
portional to the service pressure. As pres- 
sure increases the seals become tighter. 
The sealing rings are self-compensating for 
wear, and seating improves with use, the 
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company says, adding that reversal of flow 
at any pressure, or even zero pressure, will 
not unseat these seals. 

Body material is high precision cast 
aluminum alloy, anodized. The 90-deg turn 
handle has stops, with ball detents at both 
extremes for flow in either direction, and 
midway in the off position. It is available 
with spring centering device. 

All bodies have side ports, tapped for 4- 
way closed center service. To obtain 2-way 
or 3-way service, standard pipe plugs can be 
inserted in ports not to be used. The unit is 
designed for panel mounting, 1/, in. maxi- 
mum thickness. Sizes range from '/s to 1 
in. female pipe. 


Flareless Tube Fitting 


Weatherhead Co., Fort Wayne Div., 128 
W. Washington Blvd., Fort Wayne, Ind., has 
designed and is now in production on a new 
type 7000 series Ermeto high-pressure SAE 
flareless, straight-thread hydraulic tube fit- 
ting. The fitting is an adaptation of the 
firm’s design used in military, construction, 
and industrial equipment for hydraulic and 
pneumatic systems. 

The new line meets the new standards as 
set by the SAE and is designed to accommo- 
date minimum close coupling, positive seal 
and ease of assembly. The units have a new 
phosphate finish resistant to nonflammable 
hydraulic fluids as well as petroleum base 
fluids. Even without lubrication, the finish 
reduces torquing to preset or reset sleeve, the 
firm says. 

Designed for use with the new SAE O-ring 
boss, this new line is said to withstand higher 
operating pressures without the use of backup 
rings; results in less O-ring distortion, longer 
O-ring life. The new type O-ring seal is also 
designed for air application and tested to 
operate at temperatures from —65 to 212 F. 


Second Operation Machine 


Desired spindle speeds are said to be cap- 
able of being achieved instantly by a touch of 
a button on the Model DSMS59 second opera- 
tion machine introduced by Hardinge Broth- 
ers, Inc., Elmira, N. Y. 

Spindle speed changes for rates between 
230 and 3500 rpm can be made without stop- 
ping the machine. The firm says the opera- 
tor can locate the best speed for the most ef- 
ficient chip removal and surface finish by 
simply pushing the “‘faster’’ or “slower” but- 
ton found in a control box placed over the 
headstock. Simplicity in operating this high 
speed precision machine enables relatively 
inexperienced operators to turn out parts 
within close tolerance and fine finish on a 
production basis, the company says. 

The unit makes it possible to chuck par- 
tially finished parts and rapidly do close tol- 
erance turning, forming, boring, drilling, 
threading, and facing, with low cost tooling. 
Other features include a special collet closer. 
This lever operated ball-bearing collet 
closer permits opening or closing a collet or 
step chuck while the machine is in operation. 
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Production News from 92220’ Thermostat 








FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows you need 
... at the lowest possible cost. A temperature and humidity 
controlled room for charging bellows is only one of the 
many ways in which this ultra-modern plant promises you 
bellows of consistently high quality. 


Y%4" DIAMETER BELLOWS 
Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 
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Please send me the following information: (Dept. LK-125) ; 
[_] Full details on small-diameter bellows. | 

[-] Bellows Engineering Bulletin. ; 
NAME | 
COMPANY 
ADDRESS. 
| 

CITY ZONE STATE | 
| 
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Prove the difference in 
worm gear speed reducers 
yourself. Here’s how... 


. .On this chart we've plotted the mechanical horsepower 
capacity of Cone-Drive worm gear speed reducers against 
their center distances. Ratings are for Class I Service with 
a 5:1 reduction and an input speed of 1750 rpm. 


All you have to do is plot the corresponding ratings for 
the speed reducers you’re now using or planning to use. 
We think you'll be surprised at the results.* 


For details on Cone-Drive gearing’s double-enveloping 
design and specifications, ask for Bulletin 600C. We'll 
send it to you immediately without obligation. 


S.... D RIVE — 
sion, Michigan Tool Comyacang 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS re nat2.8 12. 


*If youre too busy to ‘‘Do-it- 
yourself’, Cone-Drive rep- 
resentatives will be glad to 
show you filled-in charts. 
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Hydraulic Control Valves 


Multi-directional sectional hydraulic con- 
trol valves for continuous duty at pressures 
as high as 2000 psi have been announced by 
Commercial Shearing & Stamping Co., 
Youngstown, Ohio. The firm says a major 
feature of the new line of valves is a positive 
“no load-drop” non-constricting check in 
each operating action section. Other fea- 
tures include greatly reduced resistance to 
flow through internal passages, sealing by 
O-rings instead of gaskets, and a unique 
cartridge-type relief valve. 

The valves are available with '/2, */,, or 
l-in. work ports, with nominal capacities of 
20, 35, or 60 gpm respectively. These 
valves will be performance rated enabling the 
prediction of actual pressure drop and ca- 
pacity accurately for each section used in an 
assembly, under various operating condi- 
tions. 


Constructed with solid, balanced spools, 
the valve operating action sections each have 
a built-in check, so that no pressurized re- 
turn flow and therefore no load drop, can 
occur even if two or more sections are in op- 
erating position at the same time. Com- 
bined with a design permitting smooth 
throttling, this feature makes practical the 
operation of two or more valve sections 
simultaneously, the company states. 


Chemical Tape 


An improved pressure-sensitive Teflon 
tape said to defy the action of many reactive 
chemicals and temperature changes, is an- 
nounced by Minnesota Mining and Mfg. Co., 
Dept. J6-61, St. Paul, Minn. 

The new tape is said to combine the proper- 
ties of a high-quality Teflon film with the 
chemical and heat resistant properties of a 
pressure-sensitive adhesive. 

The tape, made in both a 3!/2- and 6!/2-mil 
thickness, consists of 2- and 5-mil films 
coated with 1'/:mils of silicone adhesive. 
The 3'/2-mil tape features 200 per cent elon- 
gation and tensile strength of 25 |b per in. 
of tape width, while the 61/2-mil tape offers 
150 per cent stretch and 40 |b tensile. 


Continued on Page 55 
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Positive-Seal Bearing 


A new unit pillow block and a new unit 
flanged mounting for anti-friction bearings 
have been added to the firm’s line of bearing 
mounts, according to an announcement by 
SKF Industries, Inc., Front St. and Erie 
Ave., Philadelphia 32, Pa. 

Designated as Type SYH-X unit pillow 
block and Type FY-X unit flanged mounting, 
the new units are of the eccentric lock type. 
The SYH-X also has a reduced center height 
to permit its use where space is limited. 


The new bearing mounts incorporate such 


special design features as positive sealing” 


through the a duPont ‘Fairprene” 
washer to retain lubricant; an external ro- 
tating flinger to keep out dirt; a spherical 
for initial mis- 


use of 


outer ring to 
alignment 
fitting. 


compensate 
and a convenient re-lubrication 

In place of the separate locking collar and 
set screws of the basic design, the SYH-X and 
FY-X are provided with eccentric locks for 
applications where this type of mounting is 
desired. The new units are available in 
the same load capacities as the SY and FY. 

Both the FY and FY-X flanged 
mountings are suited for applications where 
pedestals are not available and the bearing 
housing must be mounted at right angles to 
the shaft, according to the company. Bolt 
holes on both types are spaced to allow the 
units to be interchangeable with mountings 
of similar design. 


Bond Segments 

V-40 bond segments, for grinding ferrous 
and nonferrous metals, have been developed 
by Carborundum Co., Niagara Falls, N. Y., 
and are now commercially available for im- 


unit 


mediate delivery. 

The segments are said to be made of the 
highest grade of aluminum oxide abrasive 
grain in the variety of shapes used in all 
standard chucks. They have been specially 
designed for generating flat surfaces on plates, 
castings and machine parts and grinding 
machine knives. 

According to the company, a new type of 
waterproof pad, applied to the segment 
with a special resilient cement, assures better 
holding power in the chuck. A recess in the 
end of the segment where the specification 
sticker is placed is provided for reference to 
size, grit, grade and bond. 
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Paragon’ gives you speed 
... Without fatigue! 


Check the response-to-the-touch. 
You can actually feel the difference! 


That’s why the Paragon Drafting Machine notice- 
ably cuts end-of-the-day fatigue . . . saves costly 
man hours... helps raise working standards. 

See how easily protractor control ring can be 
reached—no matter what position your hand is in. 
Another time saver. Touch that ring with your /ittle 
finger and scales rotate freely. Release pressure and 
scales automatically lock to nearest 15° position. 
And intermediate angles are just as easily set! 


Top day-to-day performance is guar- 
anteed by unique “open center” de- 
sign of arms which protects smooth- 
working factory-set band tension. 


A good look at a Paragon and a touch on that con- 
trol ring is worth 1,000 words! Try it before you 
buy any drafting machine—you can feel the differ- 
ence. 
89 YEARS OF LEADERSHIP 

In equipment and materials for drafting, survey- 
ing, reproduction and optical tooling . . . in slide 
rules and measuring tapes. 


UFFEL & ESSER CO. 


NEW YORK + HOBOKEN, WN. J. - Detroit + Chicago + St. Louls - Dallas - San Francisco + Los Angeles + Seattie + Montreal 


June, 1956 - 55 














HIGH PRESSURE CO, 









At “Automatic” Sprinkler we've kept 
abreast of technological advancements 
and the effect of such progress in 
terms of fire safety for every business. 
In short, we either have the answer 
to your fire protection problem 

or our technicians will get it for you. 


Send for 
Bulletin 73 - 
Engineered 
SPECIAL HAZARD 
Fire Protection 


DRY CHEMICAL 





or 
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CORPORATION OF AMERICA 


Offices in Principal Cities of North and Hi South America 


YOUNGSTOWN, OHIO 
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Vibration Calibrator 


A vibration calibrator designed to calibrate 
vibration pick-ups or to measure vibration 
of non-magnetic, metallic surfaces has been 
introduced by ACF Electronics, 800 N. 
Pitt St., Alexandria, Va. 

The Model 501 calibrator utilizes a novel 
method of self calibration whereby vibratory 
displacements are compared with a precise 
standard displacement, the company savs. 
It points out that the probe requires no direct 
contact with the vibrating surface. 

The calibrator measures vibration ampli- 
tude over four decade scale ranges from 20 
microinches to .02 in. full scale. On all 
ranges readings are independent of frequency 
from 10 to 20,000 cycles per second. Ac- 
curacy is better than 5 per cent of full scale 
in the measurement of sinusoidal or non- 
sinusoidal wave forms. For direct observa- 
tion of wave form, signals from the output 
terminals of the calibrator can be connected 
to a conventional cathode ray oscilloscope. 

The unit utilizes the characteristics of a 
mutual inductance transducer to achieve the 
range and accuracy of calibration. A probe 
containing the transducer excited by a high 
frequency signal is placed proximate to the 
vibrating surface. The variations in spacing 
between the probe and the surface cause a 
variation of mutual inductance in the trans- 
ducer. After suitable detection and ampli- 
fication, the variations are represented 
accurately as displacements on the meter of 
the calibrator. 


Hydraulic Directional Valves 


An improved line of solenoid operated and 
solenoid controlled, pilot operated direc- 
tional valves for industrial oil-hydraulic 
systems is now available from Vickers Inc., 
Detroit 32, Mich. The firm says ample 
room is provided in the valve body for making 
electrical connections, thereby eliminating 
the need for a separate conduit box. 

The new valves are improved models of 
the firm’s DG series. Available for gasket 
or sub-plate mounting, they are compact 
and require a minimum of piping. Mount- 
ing dimensions remain unchanged. 

Other new features of the valves are an 
override plunger and a solenoid cover chain. 
The override plunger permits manual opera- 
tion of the valve during setup operations, 
circuit checks or solenoid or current failure. 
The chain prevents loss of covers during 
solenoid maintenance or adjustment. 

Solenoid controlled, pilot operated valves 
in the new series are known as the DG-5 
models. This type incorporates a solenoid 
operated pilot valve and a directional valve in 
a sandwich type unit. Many valving modi- 
fications are available. The DG-5 valves 
are available as four-way units for */,-and 
1'/,-in. nominal and piping sizes. They 
can be obtained as single-solenoid spring- 
offset models or with a double-solenoid no 
spring or spring-centered design. Spool 
types may be open, closed, tandem center, 
or other combinations and modifications. 
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Self-Balancing Scale 


Two to four seconds is said to be the nor 
mal weighing time with an automatic self 
balancing scale being introduced by Arthur 
S. La Pine & Co., 6001 S. Knox Ave., Chicago 
29, Ill. 

The weight can be read to 1 gram or !/5% 
lb directly on the indicating dial without 
taking time to balance loose weights and 


beam poises. High-speed weighing is fur 
thered by an adjustable hydraulic damper 
which brings the indicator to rest in 2!/2 os- 


cillations. 

The dial reads weight to 500 grams or 1.1 
lb. The total capacity of 5000 grams or 11.1 
lb is attained with a poise sliding on a notched 
beam. Scale sensitivity is !/, gram, and ac- 
curacy is } 100 of 1 per cent of full scale. The 
scale is readable in both metric and avoirdu- 
pois units. 

The sliding weight on the beam can be em- 
ployed as a tare by placing a container on the 
platform and moving the weight until the 
indicator returns to zero. 





New Water Mixer 

A new low cost water mixer designed for 
blending hot water with cold water to pro- 
duce 140 F. final temperature was intro- 
duced recently by Bell & Gossett Co., Morton 
Grove, Ill. 

Called the D-100 water mixer, the new 
valve is factory set to deliver water at 140 F 
and is not adjustable in the field. The body 
is of heavy forged brass and all tappings are 
1/, in. IPS. A solid type of thermostatic 
expansion element is used and all working 
parts are noncorrosive. 

The water mixer is said by the company 
to be ideal on all types of direct fired, or in- 
direct type, water heaters where it is neces- 
sary to prevent excessively hot water from 
reaching the fixtures. A water mixer will 
also increase heater capacity by preventing 
too rapid a draw on the available hot water 
supply. The unit can be effectively used to 
obtain two different water temperatures from 
a single water heater. The 140 F water 
from the mixer will supply water for shower 
and faucet needs, while higher temperature 
water directly from the heater can be used 
for dish washing and laundry requirements. 
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Here’s A Device Every Machinery 
Designer Should Know About... 








It’s the Duff-Norton Worm Gear Jack, successfully 
used by many machine builders as a component of 
equipment for precise, positive control of linear motion, 
applying pressure, resisting impact. Two or more of 
these jacks can be connected by means of shafting and 
mitre gear boxes to give a positive drive, so that jacks 
always raise or lower under equal or unequal loads in 
perfect unison. Capacities range from 5 to 50 tons 
with any raise up to 25 inches; worm gear ratios, 
8:1 to 96:1; turn of worm for each 1-inch raise, 10 to 
180; available in either Acme or square threads. For 
protection against foreign matter certain models can 
be furnished with bellows boots. 

Thousands of these jacks are in use today for table 
adjusting—machine adjusting—rolling mill adjusting— 
raising and lowering conveyors, machine beds, molds 
and dies, furnace lids, loading platforms, loading racks, 
gates, hinged mechanisms, arbor presses—adjusting 
electrodes—overhkead crane servicing. 

Duff-Norton Worm Gear Jacks are available in 6 
standard sizes. For complete specifications and detailed 
drawings, send for your free copy of a special brochure. 


DUFF-NORTON 
Company 


DUFF-NORTON CO. 
Department ME 
P.O. Box 1889, Pittsburgh 30, Pa. 


Please send immediately a free copy of your new Worm Gear Jack Brochure. 














NAME TITLE 
COMPANY PHONE 
ADDRESS 





MECHANICAL ENGINEERING 


Jung, 1956 - 57 











Machine Design 


ENGINEERS: 


Tie in with the fast-growing 
electronic computer field! 





APPLY your engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited 


IBM OFFERS YOU MORE: 
First, a career in what is perhaps the 
one “unlimited” field in electronics 
IBM is builder of the world’s largest 
computer! 


Second, the vantage ground of IBM 
leadership. 

IBM leadership is based on a record 
of solid achievement and growth. 
During 1955, IBM announced a 
major data processing improvement 
on the average of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 
past five years! 

Third, excellent salaries and bene- 


fits. 


Personnel turnover is less than one- 
fifth of the national average! 
Fourth, advancement based solely 
on merit. 

IBM engineers work in small teams, 
where individual contributions are 
quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 
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PRODUCT DESIGN 

Develop complex, high-speed mech- 
anisms, gear trains, cams, linkage 
systems. 

Design packaging for unitized and 
miniaturized assemblies and printed 
wiring. 

Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 
other precision techniques. 


TOOL DESIGN 

Analyze tooling requirements and 
design new tools for production and 
assembly of precision parts. 


MANUFACTURING 
RESEARCH 

Develop new methods for produc- 
tion of complex precision parts. 


Develop automated production as- 
sembling and testing machinery. 


If you are interested in consider- 
ing these opportunities, write, de- 
scribing your background, to W. M. 
Hoyt, IBM, Room 506, 590 Mad- 
ison Avenue, New York 22, N. Y. 

IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 





INTERNATIONAL 
BUSINESS MACHINES 
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Capacitor Motors 


Three new motors—two rated at 10 hp 
and one at 15 hp—have been engineered by 
Robbins & Myers, Inc., and added to its full 
line of all-weather, capacitor single phase 
motors 

Full-scale production of the new models, 
which are completely protected against the 
weather, debris and small field animals, is 
underway at the firm’s Motor Div., Spring- 
field, Ohio. 

The new high 
capacitor-run motors are available in 1 
and 1140 rpm speeds. The company says 
the motors are especially suited for use in the 
oil country, farm equipment manufacture 
and small industry as well as on farms, in 
7'/2 hp 


torque, Capacitor-start 
a 


applications requiring more than 
on single phase operation. 

The new motors have rodent-proof hous- 
ing, external mounting of condensers and 
centrifugal switch mechanism in weather 
proof covers, and rust-inhibited rotors, shaft 
and fan. 





Bead Belt Drive 

A new method of providing positive syn- 
chronous drive without gearing, known as 
bead belt drives, has been introduced by 
Voland and Sons, 32 Relyea Place, New 
Rochelle, N. Y. 

The firm says that many design problems 
where the transmission of motion between 
elements might hitherto have indicated the 
need for intricate gear systems or other ex- 
pensive or complicated mechanisms can 
now be solved pensively by the use of the 
bead belt drives. In one typical problem, 
four bead belt drive sprockets and a loop of 
bead chain actually replaced eight gears, 
bearings, and supports. 

Drives consist of bead chain and sprockets 
which provide positive synchronous drives 
with the flexibility of installation usually 
associated with belts. Considerable mis- 
alignment between shafts can be tolerated, 
permitting a wide variety of configurations 
without resort to bevel gears, universal 
joints, or other devices ordinarily required 
to transmit motion between remote or in- 
accessible locations, the company says. 
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Lubricating Systems 


Centralized lubricating systems designed 
to withstand temperatures up to 500 F 
while providing fully automatic lubrication 
are announced by Bijur Lubricating Corp., 
151 W. Passaic St., Rochelle Park, N. J 

The systems use newly designed valves 

and filters that combine _ heat-resistant 
qualities with desired filter and flow control 
characteristics, the company reports. The 
firm has also worked with several major oil 
suppliers who developed special lubricants 
to be used in conjunction with the new 
Systems, 
High temperature lubrication equipment 
has been successfully installed on different 
types of machinery operating under tempera- 
tures ranging from 200-500 F, such as hot 
cut flare machines for the glass industry, 
flatwork ironers in commercial laundries, 
and valve stems of large industrial gas 
engines. The company reports that the 
new systems are also applicable to many 
machines in the food processing, chemical 
processing, baking and related industries. 

High temperature units are available in 
most of the company’s extensive line cyclic, 
continuous and one shot centralized lubri 
cators. 

The new systems are made up of three 
basic components: a combination pump- 
reservoir that feeds oil at a predetermined 
frequency and volume into a _ single-line 
distribution system, with junctions and 
branch lines leading to each lubricating point 
where a meter-unit filters and measures the 
oil and maintains one-direction oil flow. 

In this overall system, the company says, 
there are two key points where high tem- 
peratures present a problem: at the inlet 
on the lubricator itself, where oil is drawn 
from the reservoir into the pump; and at the 
individual meter-units, each of which con- 
tains a filter and a check valve. 

The firm uses a sintered bronze filier 
material to withstand high temperatures 
while providing effective filtering action. 
These porous bronze filters have a density 
equivalent to an SAE F-10 felt filter, and are 
used in both the lubricators and meter- 
units. 


Absolute Pressure Transmitter 


An absolute pressure transmitter, which 
will measure pressures in ranges as low as 
0 to 5mm mercury absolute, and transmit the 
measurement as a 3-15 psi pneumatic signal 
to an automatic controller or receiver, has 
been announced by Bristol Co., Waterbury 
20, Conn. 

The Metagraphic absolute pressure trans- 
mitter is offered to handle pressure ranges 
from 0-5 mm Hg to 0-760 mm Hg. It 
transmits a universal 3-15 psi pneumatic 
signal, and can be used with any standard 
pneumatic receiver or automatic controller 
the firm states. 

A full line of such indicating and recording 
receivers and automatic controllers are also 
offered in the Metagraphic line. 
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CREATIVE 
ENGINEERS 


WANTED 





to explore 
new frontiers 








Just as interesting and challenging as the geo- 
graphical frontiers of 150 years ago are the scien- 
tific frontiers of today. Some of the most fas- 
cinating must be penetrated in order to develop 
a practical nuclear engine for aircraft. 


Pratt & Whitney Aircraft, world’s foremost de- 
signer and builder of aircraft engines, began its 
work on a reactor-powered aircraft engine some 
time ago. The unexplored areas are vast, how- 
ever, with many relatively unknown. To map them, 
still more adventurous young engineers and sci- 
entists are needed. 

If you are a graduate 
AERONAUTICAL ENGINEER 
MECHANICAL ENGINEER 
METALLURGIST 
CHEMICAL ENGINEER 
ENGINEERING PHYSICIST 
you may find in our exploration work an un- 


equalled opportunity to be among the pioneers of 
the coming Atomic Air Age. 


Please send your complete resume to 


MR. P. R. SMITH, OFFICE 14, 
Employment Department 


PRATT & WHITNEY 
AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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You help others — you help yourself — when you join your Red Cross 


There are 317 crosses on this map. Each marks a Red Cross Chapter where disaster struck 
suddenly in 1953-1954 and where the Red Cross working with local organizations gave re- 


lief to disaster sufferers. 
What will the Disaster Map for 1955 look like? Will there be fewer crosses? Or more? No 


one knows. But one thing is certain: Year in and year out, on the average, your Red Cross 
working with other local agencies gives relief in 6 disaster calls a week somewhere in the 
U.S.A. 

When It Happens No One Is Alone... 


You will be there—because your Red Cross will be there! 


That is the Red Cross way when disaster strikes; when blood or first aid save a lite; when a 


serviceman or his family needs a helping hand. 
If you believe that no one should be alone in time of trouble—that no one should be alone in 


giving help—you will join your Red Cross and support it generously. 








ANSWER THE CALL! 
JOIN YOUR RED CROSS! 
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Reduced Dimension Locknut 

4 new high strength, washer face hex nut 
for minimum wrench clearance applica- 
tions has been designed by the Elastic Stop 
Nut Corp., of America, Union, N. J. 

The new Type TEE2032 was developed for 
the Kiekhaefer Corp., manufacturers of 
outboard motors, as a connecting rod cap 
bolt nut. The company says basic problems 
of providing high strength and limited 
wrenching space were solved by reducing 
the hex size and selecting high strength 
material. The height of the nut was in- 
creased to .239 and the width across the 
flats reduced to .375. This design, the 
firm says, also provided the maximum 
wrenching surface at a minimum of nut base 
area with the over-all dimensions of the 

«28 Type TEE2032 reduced to that of 
a 10—32 nut. Regardless of size these self- 
locking nuts provide a load bearing ca- 
pacity almost 20 per cent greater than stand- 
ard !/,—28 nuts. The axial tensile strength 
reaches 5379 |b minimum. 

The red nylon collar in the head of the 
nut provides the positive self-locking fea- 
ture which holds the nut firmly in place in 
spite of severe vibration. Manufactured of 
C-1137 steel, plain finish the nut is available 
in 1/¢—28 thread size. 


Flat-Type Motor 

A flat-type motor in totally-enclosed fan- 
cooled or totally-enclosed non-ventilated 
designs, is announced by Diehl Mfg. Co., 
Somerville, N. J. 

Designed to meet the specifications for 
NEMA design “B” motors, the new motor 
was developed for use in the machine tool 
and equipment industries for operating turret 
lathes, punch presses, milling machines, 
pumps, oil burners, exhaust system and simi- 
lar applications where there is a minimum of 
space. 

Weighing considerably less than standard 
motors, the units are of standard radial 
design, constructed like conventional squirrel 
cage motors. The firm says there are no 
precision alignments or complicated air-gap 
adjustments with which to contend. The 
rotor weight is evenly supported between two 
ball bearings. 

Operating at 208, 220/240 or 550 volts, 2 
or 3 phase at 60 cycles, continuous or inter- 
mittent duty, the motors are available in 
ratings ranging from '/3 to 7/2 hp. 
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NATIONAL ACME 


SOLENOIDS 


WITH ARMORED 
CONTACT POINTS 


For-Millions Of 
Dependable Operations 


Standard... 
ot Custom 
Engineered 


National Acme Solenoids will 
make your job easier—because 
they do their job better! 


Made in Push and Pull types 
—within sizes ranging from 
2% to 21 Ibs. at Y-inch 
stroke—to 2 to 25 Ibs. at 
]-inch stroke. 


Rugged enough for the heav- 
iest type of duty. 


Compact—especially suited 
for limited space service. 


4 | Non-magnetic retainers. 


Available with terminal 
blocks and variety of stand- 
ard mountings. 


Send for complete details in BULLETIN 
EM-52—or discuss your design problem 
with our representative. 





Electrical Manufacturing Division 


ational Acme 


The National Acme Company 
192 East 131s? Street, Cleveland 8, Ohio 
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Rotating Grate Magnet 

Eriez Mfg. Co., Erie 6, Pa., announces 
production of a unique permanent magnetic 
rotating cylindrical grate, to be known as the 
Rota-Grate, designed for installation at the 
discharge of open or enclosed chutes, or in 
open or closed duct systems, for magnetically 
removing pieces of tramp iron while also 
preventing clogging or bridging of material. 

The patented magnetic separator is said 
to be efficient in separating any kind of iron 
contamination from finely grown cohesive 
materials such as gypsum, barium carbonate, 
fullers earth, lime, cohesive chemicals, 
confectionery sugar, corn starch, flour, wood 
flour and fiberous materials like chopped hay, 
alfalfa and flax. 

The grate is composed of multiple stainless 
steel Alnico V tube magnets mounted hori- 
zontally between stainless steel plates. The 
entire assembly rotates around a central 
shaft which extends beyond the end-plates 
sufficiently to accommodate a drive pulley 
and permit installing the unit in flange or 
pillowblock type bearings. 

In operation, the unit revolves through 
the flow of material at a predetermined 
speed related to the nature and condition of 
the material being processed. Under exces- 
sive choke conditions, the company says, 
the grate will deliver optimum magnetic 
separation at 5-10 rpm. A top speed of 
30 rpm will generally not be exceeded; and 
for best results under average conditions, a 
speed of 15-20 rpm is recommended by the 
company. 

The grate is available in standard diam- 
eters of 12, 16, and 22 in. these being 
composed of 10, 15, and 20 magnetic tubes 
respectively, and in widths beginning at 4, 
8 and 12 in. respectively and continuing, 
through 4 in. increments, to a maximum 
standard width of 36 in. for all diameters. 


Interpolation Oscillator 

Hewlett-Packard Co., 275 Page Mill 
Rd., Palo Alto, Calif., announces its Model 
200J interpolation oscillator, designed for 
measurements where frequencies must be 
known with extreme accuracy. 

A 6-in. tuning dial, in combination with 
six ranges, results in an 80-in. scale length. 
Calibration accuracy is +1 per cent over the 
frequency range from 6 cps to 6 kc. The 
instrument provides an output of 160 mw 
or 10 v into 600 ohms, or 20 v open circuit. 
The output is balanced to ground. Dis- 
tortion is less than !/2 of 1 per cent. Fre- 
quency stability is +2 per cent or .2 cps 
and the frequency response is less than +1 
db for the full range. 

The unit incorporates the firm’s resistance- 
capacity oscillator circuit. It is equipped 
with electrolytic condensers, surface treated 
insulators, inspected transformers, anda pre- 
cision mechanical drive designed to assure 
ease of operation and minimum maintenance 
requirements. The instrument is mounted 
in a sturdy, lightweight portable metal case 
with carrying strap. 











NATIONAL ACME 


CNAP-LOC 


TRADE MARK 


THE ORIGINAL 


SNAP ACTION 


LJ 
Sf _Lockine 


aN SWITCH 


S} 


All National Acme Switches — Limit, 
Push Button, or Motor Starter Switches 
employ the same dependable, basic, 
SNAP-LOCK design. As illustrated 
above, the snap-action locking mech- 
anism is simple, fool-proof and long- 
lived. Self-wiping, coin-silver contacts 
insure quick action make and break— 
with maximum wear resistance. For 
AC or DC service. 

Electrical and mechanical sides are 
separated by a wall within a sturdy 
die-cast housing which is fully insu- 
lated, and is oil and dust resistant. 
Can be furnished water and oil-tight. 


Limit Switches 


Made in both single-pole 
and double-pole series, and 
with a wide variety of 
standard operating levers. 
Also made in push-lever 
type and with explosion- 
resistant housing. 


Push Button 


Made in heavy-duty, flush 
or surface-mounted types. 


Motor Starter 


Designed for 3-phase mo- 
tors to 72 HP on AC; 4 HP 
on DC. 





FOR COMPLETE DETAMS 
send for Bulletin EM-51 
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Check 


these 
features 


@ Micrometer torque seating switch 
gives tight valve closure, and protects 
valve parts from damage. 

@ Self contained unit—no gears, stem 
nut or bearings to buy. 

@ Weatherproof, dust-tight, watertight 
and explosion-proof construction. 

@ Hammerblow device . . allows motor 
to reach full speed, before load is en- 
gaged. 

@ Non-rotating handwheel built into the 
unit. 

@ Automatic declutching. 

@ Motor is disengaged during hand- 

wheel operation. 

Can always be declutched for hand- 

wheel operation regardless of 

weather or electrical conditions. 

High torque motors. 

Simple valve yoke. 

May be mounted in any position. 

Three to four times faster handwheel 

operation. 

Actuation may be by any available 

power source such as electricity, air, 

oil, gas, water or steam. LimiTorque 
is readily adapted for microwave con- 
trol. 

®@ LimiTorque is designed for plug, but- 
terfly, gate and globe valves up to 
96” diameter . . . Entire Unit and nut 
can be lifted off valve yoke, by re- 
moving flange bolts. 


LIIMITOROI 
|CONTRO 





Send for Catalog L-550 
and see why this and 
other types of Limi- 
Torque Valve Operators 
are so widely used. 


Limilorque | 








PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE &G STREET PHILADELPHIA 34. PENNA 
Offices in ali Principal Cities 
INDUSTRIAL GEARS & SPEED REOUCERS 
LIMITORQUE VALVE CONTROLS 
PLUIO AGITATORS: FLEXIBLE COUPLINGS 


Limiteraue Corporstion © Priteaeipnisa 
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Automatic Boiler 

Orr & Sembower, Inc., Reading, Pa., has 
introduced a compact, packaged automatic 
low-pressure boiler for oil and gas firing. 

The new Power-Pak is designed to provide 
steam or hot water heating or hot water 
service with power demands of 10, 15, 20 
and 25 hp. It is designed for such applica- 
tions as smaller schools, office buildings, 
apartments, greenhouses, hospitals, and 
churches, and auxiliary use in large industrial 
plants and warehouses. 

It is the only unit of its type and capacity 
that meets standards of 5 sq ft of heating sur- 
face (ASME) per boiler horsepower through- 
out its full range, the company claims. 


Piston Seal 

A special type of piston seal has been 
developed for applications where flange 
parting surfaces must form a metal to metal 
joint. Called a “Class 3 Bellofram,” 
the new seal is one of four distinct types of 
long stroke, deep convolution, constant area 
diaphragms which simplify both design and 
manufacture of pressure sealed mechanisms. 
It is manufactured by Bellofram Corp., 
Burlington, Mass. 

In design, the new Seal employs a flange 
with a clamping bead on its lower surface. 
The company says typical uses of a metal to 
metal flange contact include cases where 
through bolting would exert excessive forces 
on the flange, causing extrusion; where 
flange perforation and positioning over 
stud or tap holes would be awkward; or 
where uneven clamping forces result in an 
undesirable non-parallel condition between 
the cylinder and its mating part. 

The units are available in more than 80 
standard sizes, for bores from 1 to 6 in. in 
diameter. Elastomer-fabric combinations 
range from nitrile rubber and nylon to 
silicone rubber and Dacron. 


Unicellular Rubber Floats 


Floats of hard unicellular rubber sponge, 
fabricated to customer specification, are 
now being produced by Rubber Products 
Div., Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 

The firm says the new material of minute 
sealed-cell structure is lighter than cork, will 
withstand higher temperatures, is resistant 
to fungus growth, needs no protective 
coating, maintains stable weight and volume 
and is not subject to becoming “water- 
logged.” In contrast to metal floats, the 
new material will not fall due to vibration 
conditions or from puncture, the company 
points out. It can be drilled or otherwise 
machined and can be molded to shape with 
or without metal mounting arm. It has a 
specific gravity of .14. 

Testing indicates the material is suitable 
for use in water, oil, gasoline including avia- 
tion fuels, and various other liquids, over a 
wide temperature range, the firm states. 


15 YEARS SERVICE WITH 
ONE SET OF CUSHIONS 


-+- actual report on 


TOMES DN 





Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 

One half of the cushions act as 
idlers—except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 





You can get Lovejoy 
performance for your 
application. 

Let us know your re- 
quirements or request 
complete-line catalog. 







LOVEJOY FLEXIBLE COUPLING CO. 


4832 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints. 
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Air Cushion 


A transfer plate and a heavy die with a 
combined weight of 1000 lb is said to float 
like a feather on a thin cushion of air in the 
heavy press department of Northrop Air 
craft, Inc., 1001 E. Broadway, Hawthorne, 
Calif., due to an application of the pneumatic 
principle, developed by the firm’s tooling 
engineers. 

Six evenly spaced '/s in. holes inject 
compressed air at 100 psi against a hydro- 
press table to lift the heavy tooling plate and 
die. Operators can then move the die under 
the press with ease. 

Only five lb pressure is necessary to move 
the plate and die when the air is turned on. 
Five men would be required to move the 
apparatus without use of the pneumatic 
dev ice, the firm says. 


Aluminum Oxide Cement 


A new aluminum oxide cement has been 
developed by Electro Refractories & Abra- 
sives Corp., Buffalo, N. Y. to provide a more 
heat-resistant, longer-lasting lining for in- 
direct arc-type electric furnaces. 

The aluminum oxide is said to hold up 
much better under high temperatures and 
slag attack than the mullite-base cements 
commonly used in these furnaces for melting 
ferrous and non-ferrous alloys. The linings 
weigh from 500 to 1000 lb. The material 
can also be used for patching existing furnace 
linings. 

Known as Kellundite No. 8, the new 
cement is one of several being developed for 
furnaces in steel and brass foundries. 


Digital Supervisory Control 

A remote tank gaging system is now being 
produced by Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, North Holly- 
wood, Calif. The equipment is designed for 
applications in petroleum and _ process 
industries. 

The simplified system remotely measures 
liquid levels in tank farms of any size over a 
sinzle wire-pair of any length leading to the 
tank farm area, the firm states. The 
operator of the tank gage receiver selects the 
tank he wishes to measure, causing the 
selected tank to begin automatically to 
transmit data. The tank number then 
lights up in a group of lamp registers on the 
left of the panel. Almost instantly following 
this, in light register groups to the right, a 
reading of the liquid level in the tank in 
feet, inches and fractions of an inch will 
appear. 

The system will read liquid levels to 64 ft 
in '/, in. increments. It will read and hold 
or scan tank farms automatically. Average 
temperature can be determined and trans- 
mitted with the liquid level information. 
Cyclic timers can be used, also, to make 
readings at pre-selected times. 


Coding is such that recorded readings may 
be made into an electric typewriter or on 
punched cards. 


“SAFE, PIPING 
for PRUDENTIAL’S 


MID-AMERICA 


WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 





OTHER REPRESENTATIVE BUILDINGS: 


Alcoa Building, Pittsburgh, Pa. 

Empire State Building, New York, N. Y. 

Hotel Conrad Hilton, Chicago, III. 
Merchandise Mart, Chicago, III. 

Pentagon Building, Washington, D. C. 

Hotel Statler, Los Angeles, Calif. 

Rockefeller Center Buildings, New York, N. Y. 
Standard Oil Building, Chicago, Ill. 


Water hammer is effectively controlled 
by Williams-Hager Silent Check 
Valves. Troublesome noises are elim- 
inated, and piping, pumps and other 
components are protected from dam- 
age. 







Write for Bulletins: 


No. 654 on the Valves 

No. 851 on Cause, Effect 
and Control of Water 
Hammer 





THE WILLIAMS GAUGE CO., INC. 


149 Stonwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 70th Anniversary « 1886-1956 
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is turning to the long ex- me taOMe | rest CATAL 
Industry looks to perience of Research-Cot- 
RESEARCH trell in the design and _ 
manufacture of highly 
co efficient Cottrell Electrical Snap Hearth Furnace 
- TTRELL Precipitators. We've spent A new snap hearth furnace has been added 
m 4 1p ea vi P to the line of standard furnaces manufac- 
for high 0 years in so hie such tured by Surface Combustion Corp., Toledo 
problems as nuisance abate- 1, Ohio. 
ment, cleaning gas for The new furnace is said to be the first 


dust collection 
efficiencies 


suspended hearth type‘with radiant tube 
heating. It eliminates the old muffle with 
its maintenance and replacement problems, 


subsequent use and recover- 
ing materials of value. Write 


for illustrated bulletin the firm claims, and suction type radiant 

describing a wide range of tubes prevent contamination of prepared 

electrical precipitator atmosphere, 

applications. The new furnace is described in a four- 
| page two-color folder, Bulletin SC-173. 


PULP AND PAPER INDUSTRY 


POWER PLANTS 











" | q = 
CHEMICAL PROCESS ail r 
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RESEARCH-COTTRELL, INC. | 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 
Main Office and Plant: Bound Brook, N. J. 
| 





405 Lexington Ave., New York 17, N. Y. + Grant Building, Pittsburgh 19, Pa. 


meisy 228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., San Francisco 4, Cal. Toggle Switches 


A new line of 15-amp single and two- 
circuit toggle switches is announced by the 
McGill Mfg. Co., Inc., Electrical Div., 
Valparaiso, Ind. Designed for a-c opera- 
tion, models are available in three separate 
switching arrangements. 


HYDRAULIC Model 90 is a single-pole single-throw 
| switch designed for on-off operation. Model 
is ircuit, single- . 
RESEARCH | sees sale SA & taaiee “GA” peddten 


Model 92 is a two-circuit unit similar to 


ENGINEERS | Model 91, except that it throws directly 
: “st “off” 


from one circuit to another with no 





NEEDS 


position. 

All are rated for */,-hp capacity and for 15- 
amp service at 125 v, or 10 amp at 250 v. 
Test Stands They have a molded phenolic case with ex- 
posed parts finished in bright nickel. Switch- 


To Develop TEST FACILITIES for Jet Engine Fuel 
Control Systems and Components. 


Working with: 
High Energy 


Fuels at Environmental ing mechanism features heavy silver button 

Extremes of Test Cells contacts. 

oe Switches are available with screw ter- 

High Pressures Remote minals, soldering lugs, or spade terminals 
Instrumentation | to fit AMP 41202. Dimensions are: 1/2 in. 





wide, '/2in. thick, and 1'/s-in. long. The 
16/3532 threaded nipple is 7/i¢ in. long. 


Servo Operated Afterburner Fuel Controls, Inlet Temperature and Turbine 
Speed Sensing Electro-Hydraulic Servo Controls. 


Preformed Crucibles 


Announcement has been made by United 


Applicant should have B.S. Degree Plus 4-6 Years Experience Relative Carbon Products Co., Bay City, Mich., of the 
to Hydraulic Engineering, Valve Design, Hydraulic Servos, Instru- | availability of preformed high purity graphite 
mentation and Testing of Fluid Control Devices, or Other Associated crucibles, boats and funnels for research and 

Fields.— Write to Mr. J. Heffinger, Supervisor of Salaried Personnel development. 
The firm says its preformed crucibles, 
AC THE ELECTRONICS DIVISION funnels and boats are used extensively in 
vacuum fusion analysis, manufacture of 
GEN ERAL MOTORS CORPORATION transistors, and in many special metallurgical 
studies and applications. Accurately ma- 
MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN chined to close tolerances, the units are 
being produced in a variety of standard 

£1Zes. 
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Hydramotor Valves 


Availability of a new HO series of Hydra 
motor valves has been announced by General 
Controls Co., Glendale, Calif. Smaller in 
size and capacities than the standard H-1, 
H 2, H.3 series, the valves are said to be 
adaptable to the commercial and light indus 
trial uses to provide on-off control with tight 
shut-off of gas, oil, liquids and steam. 

The firm states the valves are suited for 
zone control in heating and air conditioning 
systems, and for hot and chilled water 
applications. The valves are said to provide 
for remote control in response to thermo 
stats, limit or operating controls, remotc 
switches or paralleling with motor driven 
The electric motor hydraulic 
actuator eliminates the need for reduction 
gears, is hermetically-sealed, and positioned 
in-line with the Normally open or 
normally closed and three-way types operate 
against a heavy return spring, incorporating 
a two-wire circuit that automatically returns 
to de-energized position in event of current 
failure. Operating pressures up to 300 psi 
are obtainable, in iron or bronze body. The 
is standard with spring loaded Teflon 


burners, fans. 


valve. 


series 
packing gland. 


Miniature Anchor Nuts 


For fastening applications where space 
allowables are reduced to a minimum and low 
weight is of paramount importance, a new 
line of miniature self-locking anchor nuts 
has been developed by Elastic Stop Nut 
Corp. of America, Union, N. J. The firm 
says the “Space Savers” meet the same 
tensile, vibration and temperature require- 
ments as standard AN366 locknuts of similar 
configuration. 

The new line was designed to provide a 
self-locking nut that would be dimensionally 
suitable for fastening applications in the 
constantly shrinking units developed by the 
electronic and avionic industries, the com- 
pany states. 

Present configurations include a two-lug 
anchor nut plate LHTAIM, a corner anchor 
LHTASM, and a one-lug anchor LHTAI7M. 
Anchor configurations are designed for 
applications where the nut is fixed to the 
basic structure to provide a blind fastener in 
inaccessible locations. The  offset-crown, 
self-locking device is said to assure safe, 
repeated reuse during maintenance and 
repair. 

Made of carbon steel, heat treated and 
cadmium plated, their weight is approxi- 
mately one-third that of standard AN366 
locknuts ranging from .10 lb per 100 in the 
6-32 thread size to .27 |b per 100 in the 1/,-28 
thread compared with .27 lb per 100 to .70 
lb per 100 in standard locknut lines of the 
similar thread sizes. 

The new line meets performance require- 
ments of AN-N-10 for temperatures up to 





500 F. The three configurations are avail- 
able in four thread sizes: 6-32, 8-32, 10-32 
and !/,—28. 
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Serves Velsicol Chemical Corp. 3 Ways 





At the Memphis plant of this important manufacturer of insecticides, Frick 
equipment performs these vital functions: 
1. condenses chlorine gas to liquid form 
2. cools water for chilling caustic 


3. 
















Four of seven Frick compressors at 
Velsicol’s Memphis plant. 








POWER can be packed 


into small space, too... 


Like the tiny ant, Wisconsin scientifically engi- 
neered and constructed engines more than hold 
their own with power units of greater bulk... 
both in terms of usable horsepower and heavy- 


duty stamina. 


The basic high torque design of these compact 
engines, combined with an accurate and sensi- 
tive governor, enables the engine to pull through 
when subjected to sudden heavy loads. It hangs 


on and carries on! 


Wisconsin Heavy-Duty Air-Cooled Engines are 
available in twelve different sizes, in a complete 
power range from 3 to 36 hp. All models can be 
equipped with electric starter and generator (or 
starter only) and can be adapted to operation 
with kerosene, natural gas and LP fuels, as well 


as gasoline. Write for Bulletin S-188. 


2 
HP YOURS 
rr een 
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Frick :: 


WAYNE PIC Pe K 


DEPENDABLE REFRIGERATION SINCE 
RIC fies . 


chills alcohols to 40 degrees be- 
low zero in an organic process. 


Whether you need a cooling 
system for air conditioning, food 
service, ice making, quick freez- 
ing, chemical processes or any 
other commercial or industrial 
purpose, you'll find Frick ENGI- 
NEERED refrigeration the ultimate 
answer. Let us serve you as we 
now serve the biggest concerns 
in the world. 








The tiny ant has strength and stamina 
far out of proportion to its size . . . 


HEA vy NSIN 
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-<@ WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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about the 
future 


at MARTIN 


No other industry —and few companies—can offer more exciting futures 
than are now available at Martin in the fields of aircraft, missiles, rocketry, 
nuclear power and space vehicle development. 

No previous experience is necessary to enter this horizonless new world 
of creative engineering. But the time to act is NOW. There may neve? 
again be such a need and such challenging opportunities in this industry. 

If you are interested in a future that is literally “out of this world,” 
you’d do well to investigate the Martin story. It’s a story of one of the 
youngest and most dynamic engineering teams in the aircraft industry 
today 

Contact J. M. Hollyday, Dept. ME-06, The Martin Company, Baltimore 


3, Maryland. 
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Fan Clutch Unit 

Warner Electric Brake & Clutch Co., 
Beloit, Wis., has announced the develop 
ment of a new low-cost electric fan clutch 
unit for internal combustion engines. Ap 
plications include automobiles, trucks and 
busses, tractors and farm implements, con 
struction equipment, marine applications and 
amphibious vehicles, and portable power units. 

Operation of the unit is said to be relatively 
simple and it may be adapted to engines 
which carry the fan and water pump on the 
same shaft driven by a common pulley, or to 
engines on which the fan is separate from 
the water pump. 

A typical application shown in the illus 
tration utilizes an electric clutch of station 
ary-field design. In this installation, the 
field is mounted on the water pump housing. 
The sheave and rotor are fastened together 
and mounted in such a way as to drive the 
shaft continuously. In this way the water 
pump impeller rotates constantly. 

4 hub is mounted on bearings in front 
of the rotor with an armature fixed to the 
hub with leaf springs so that it runs normally 
with a small clearance between its face and 
the rotor face. The fan is bolted to the 
front of the hub. When the coil is ener- 
gized, magnetic pull at the rotor pole faces 
attracts the armature and holds it to the 
rotating rotor. The hub and fan are then 
driven with the pulley. 

This clutch is generally set up so that a 
thermostatic switch may be used to control it. 
The thermostat is located so it can be 
actuated by a change in temperature of the 
water system in order to cycle the fan 
clutch on and off as required. 

The company says tests have indicated 
that on days when the outside temperature is 
below 50 F, the fan is not needed even for 
slow city driving. Highway tests at an 
average speed of 40 mph show that when the 
outside temperature is above 90 F, the fan 
engages only about 40 per cent of the time. 





For Consulting Engineers 
Turn to Page 176 
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Small Control Valves 
Uniflow Valve Corp., 19 Quine St., Cran 
ford, N. J. announces the release of its small 
operated patent type 
valve. It has a springless motor, 
s in sizes of !/, and 3/, in. and has an overall 
height of 6 in. 


flow air Saunders 


control 


Bodies can be furnished screwed or 
flanged in the following materials: 
iron, stainless steel, rubber lined, glass lined, 
Hastelloy C. The valves are designed for 
use in research laboratories, pilot plants 
and other industries that require corrosion 
valves for controlling very high 
Top mounted Moore valve posi 


cast 


resistant 
vacuum, 
tioners can be supplied for throttling control. 


Diesel Compressors 


Atlas Copco Pacific Inc., 930 Brittan Ave., 
San Carlos, Calif., has announced broadening 
if its line to include the full range of Series 
4R compressors. this supplier 
f Swedish-made equipment focused its 


activities on smaller size and portable com 


Previously, 


pressors. 

The heavy-duty AR series is said to be 
‘specially adapted to foundry and manu 
facturing plant installations, providing air for 
the operation of grinders, hoists, chucks, 
drills and other pneumatic tools, jigs and 
fixtures. 

It includes six models, ranging in size from 
330 to 3,220 cfm. All are of the L-shaped, 
two-stage, type 
fully counter-balanced. Units 
are available steel skid-mounted, to permit 
moving the compressor to other job sites 


double-acting compressor, 


to 800 cfm 


within the plant. 
speeds are 
feature of 


Relatively low 
claimed to be the 
models. Longer valve life and less operating 
heat are among the reported accrual ad 
vantages; as well as a power requirement to 


operating 
stand-out 


drive, said to be approximately 5 per cent 
less than that of comparable size compressors. 
induction 


Standard synchronous or 


motors may be used as the drive source. 


type 
Other construction features include an 
nular type valves and double-row spherical 
roller bearings in the crackshaft journals. 


Adjustable Speed Drive 


Dynamatic Div., Eaton Mfg. Co., Kenosha, 
Wis., announces that it has developed and 
can now supply adjustable speed, fractional 
horsepower, Ajusto-Spede drives with in 
tegral electrically operated fail-safe friction 
brakes. 

The brakes are available in two ratings 
18 and 36 lb in. of torque. The small single 
package drive is an integral combination of 
a-c constant speed induction motor, eddy- 
current coupling, friction brake and elec 
tronic control. A simple connection to a 
standard power line is the only wiring re- 
quired. All drives have a continuous con- 
stant torque rating through a 25:1 speed 
range. Electronic control insures speed sta- 
bility of +2 per cent of top speed at any point 
within the operating range. 
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R/M VEE-FLEX 


is America’s most copied packing... 


BECAUSE it is designed for practically every piston and rod 
BECAUSE it can be supplied with rock-hard adaptor rings 
BECAUSE it has polymer-saturated fabric 
BECAUSE it has precision trimming 
BECAUSE it has proper interference for automatic sealing 


No matter what your hydraulic ap- 
plication, you will get better sealing 
with R M Vee-Flex. The back- 
ground of this packing is top-flight 
design engineering combined with 
superior molding techniques. The 
result is a self-sealing, self-adjusting 
packing that will always give you 
a perfect seal—even at pressures in 
excess of 6000 psi. 


R/M MAKES A COMPLETE LINE 
OF MECHANICAL PACKINGS 
R/M’s line of molded 
hydraulic and pneumatic 
packings includes: 
VEE-FLEX PACKINGS 
VEE-SQUARE PACKINGS 


HOMOGENEOUS VEE- 
RINGS 
FABRIC PISTON CUPS 








For complete information, send for booklet 





| 
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PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








| 


Peterborough, Ontario, Canada 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; Neenah, Wis.; No. Charleston, S.C.; Crawfordsville, Ind.; 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch 
Facings « Laundry Pads and Covers « Bowling Balls 
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ENGINEERS, 
Electronic & Mechanical 


PHYSICISTS: 


Top Grade Openings 
At Melpar Leader in 


Electronic Research & Development 


Due to our continuing expansion program, a number of top grade openings 
exist in our new laboratories suburban to Washington, D.C. We urge you 
to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of advance- 
ment. Instead, promotion and advancement are based on individual recog- 
nition, where skill and ability are the paramount factors of determination. 


2. Melpar has doubled in size every 18 months for the past 10 years. New 
openings occur constantly. This enables the engineer to advance to positions 
of increased responsibility as soon as he is ready. 


3. Our unique “project team” basis of organization gives the engineer an 
opportunity to participate in entire problems from conception to completion 
of prototype, and thus experience the ‘over-all’ approach to engineering 
problems necessary to eventual directorship responsibility. 


4. Our new air-conditioned laboratories encompass over 285,000 square 
feet and offer complete facilities for creative research and design. In addition 
to our central Model Shop, supplementary facilities, personnel and test 
equipment are available for immediate use within each project group. 


5. The Northern Virginia Area, suburban to Washington, D. C., in which 
Melpar is located, offers excellent living conditions, enjoys the Nation’s 
highest per capita income, fine homes and schools. Recreational, cultural 
and educational facilities abound. Fully-accredited graduate courses are 
offered at the Melpar laboratories and at 5 universities in the Area. 


Top Grade Openings Exist in These Fields: 


Network Theory © Systems Evaluation @ Microwave Technique ¢ UHF, VHF, or SHF Receivers © 
Analog Computers @ Magnetic Tape Handling @ Digital Computers @ Radar and Countermeasures @ 
Packaging Electronic Equipment @ Pulse Circuitry ¢ Microwave Filters @ Flight Simulators © Servo- 
mechanisms @ Subminiaturizetion @ Electro-Mechanical Design @ Smal! Mechanisms @ Quality Control 


and Test Engineering 


Write for complete information. Qualified engineers and physicists will be 
invited to visit Melpar at Company expense. 


Write: Technical Personnel Representative 


M E L PP A Fe Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3092 Arlington Boulevard, Falls Church, Virginia 


Positions also available at our laboratories in: Cambridge, Mass., 99 First St., Watertown, Mass., 11 Galen St. 
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Gear Coupling 

What is described as a simplified, inex- 
pensive mill motor type flexible gear coupling 
accommodating mill motors with tapered 
shafts is offered by Sier-Bath Gear and 
Pump Co., Inc., 9284 Hudson Blvd., North 
Bergen, N. J. 

The coupling has a sleeve and one hub 
of standard design, with the other hub 
taper bored to specification and a space 
provided for a nut on the end of the motor 
shaft. As with the firm’s standard flexible 
gear coupling, the overall size of the mill 
motor type is about three-fifths that of 
conventional couplings of the same shaft 
size and about half the usual weight. Horse- 
power capacity is said to be greater than that 
of conventional flange-and-bolt types. 

Mill motor flexible gear couplings are 
available in stock sizes 7/s to 6, with capaci- 
ties ranging from 4 to 600 hp-per-100 rpm. 


BUSINESS 
NOTES 


Texas Representative 


A. W. Cash Co., Decatur, IIll., has an- 
nounced the appointment of Erickson 
Industrial Products Co. as north central 
Texas representative for Cash Standard 
valves, controllers, governors and regulators, 
and Cash Standard Stacon temperature 
regulators. The firm has offices at 6234 
Peeler St., Dallas 19, Tex. 


Insulation Contractor 


The Industrial Insulations Div., of Johns- 
Manville has named the Thorpe Insulation 
Co. as its insulation contract unit in the 
Gulf Coast area. In its new capacity 
Thorpe, which maintains offices at Houston, 
will handle contract installations of insulating 
materials in this area. 


Relocates Sales Office 


American Felt Co., has opened a new 
district sales office at the Empire State 
Bldg., New York, N. Y. Formerly located 
at 200 Fifth Ave., New York, American’s 
district sales staff will continue to serve the 
Eastern seaboard area from Connecticut to 
Florida. The company is headquartered in 
Glenville, Conn. and is represented by sales 
offices throughout the country. 


Forms New Division 


Crucible Steel Co. of America has formed 
a new division for the fabrication and sale 
of steel springs. Known as the Spring Div., 
the new organization combines all previously 
existing Crucible spring fabrication and 
sales activities including Spring Wks., 
Pittsburgh, and the company’s Railroad and 
Spring Sales Div. 
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SAFETY CODES | 


Now Serving as Guides 


to manufacturers, purchasers, and 
users of equipment and to state and 
municiple authorities having juris- 
diction over the subjects within the 
scope of these documents. 


CODE FOR PRESSURE PIPING 
B31.1 — 1955 $3.5 

Covers design, fabrication, materials, 
installation, and testing of the follow- 
ing systems and piping components: 
power piping, industrial gas and air 
piping, refinery and oil transportation 
piping, district heating piping, and re- 
frigerating piping systems. 


GAS TRANSMISSION AND 
DISTRIBUTION PIPING SYSTEMS 
B31.1.8 — 1955 2.50 

Design, fabrication, installation, test- 
ing and the safety aspects of operation 
and maintenance of these facilities are 
covered. 


CRANES, HOISTS, DERRICKS 
B30.2— 1943 (Reaffirmed 1952) 

Presents rules for construction, installa- 
tion, and maintenance of cranes and 
derricks driven by steam engines, elec- 
tric motors, or internal combustion en- 
gines; for simple drum hoists; overhead 
electric, and overhead air-hoists; and 
handpowered derricks. 


INDUSTRIAL POWER TRUCKS 
B56.1 — 1955 $1.00 

Applying to both the driver-ride and 
driver-lead types, this Code promotes 
safety to personnel and equipment by 
establishing uniform fundamentals of cer- 
tain elements of design and by setting 
up rules for operation and maintenance 
of the trucks. 


ELEVATORS, DUMBWAITERS, 
AND ESCALATORS 

Al17.1 — 1955 $3.50 

Gives safety requirements relating to 
the design, consiruction, eperation, in- 
stallation, tests, maintenance, alterations, 
and repairs of hand and power pas- 
senger and freight elevators, hydraulic 
elevators, power and hand sidewalk 
elevators, private residence elevators 
and inclined lifts, dumbwaiters, and esca- 
lators. 


eg PLUMBING CODE 
A40.8 — 1955 $3.50 
An up-to-date set of requirements 
applying to the design, installation, in- 
spection, tests and maintenance of plumb- 
ing systems. Contains trailer coach and 
trailer park standards, and administra- 
tive data for law enforcement agencies. 


MECHANICAL POWER 
TRANSMISSION APPARATUS 
B15.1 — 1953 $1.00 

Contains rules for safeguarding all 
revolving and reciprocating parts of 
equipment used in the transmission of 
power including connecting rods, cranks, 
flywheels, shafting, pulleys, belts, chains, 
ropes and drives, gears, clutches, counter- 
weights, belts, keys, set screws, etc. 


20% Discount to ASME Members 
Published by 
THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 
29 W. 39 St. N. Y. 18, N. Y. 
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Appoints Pump Distributor 

The Pump Dept. of Ampco Metal, Inc., 
Milwaukee, Wis., has announced the appoint- 
ment of Marine Engine Specialties Corp., 
556 Broome St., New York 13, N. Y., as a 
centrifugal pump distributor. The Marine 
Engine firm is franchised to supply the 
interchangeable Series ‘“‘D” centrifugal pump 
and the established ‘‘Z”’ type as well as parts 
for both models. 


LATEST 


CATALOGS 





Lubrication Brochure 

Brochure B-3, showing technical advances 
of solid film lubrication is now available from 
Electrofilm, Inc., North Hollywood, Calif. 
The firm’s engineers state that its solid 
film lubrication process inhibits fretting 
corrosion, prevents galling and seizing, lu- 
bricates under high loads, high speeds, high 
and low temperatures from —100 to +700 F 
(in some applications to 1100 F), and always 
produces dry, clean and dust free operation. 


Gyros Bulletin 

Norden-Ketay Corp., Dept. ME, Halesite, 
Long Island, N. Y., has issued bulletin No. 
380 giving specifications and characteristics 
of available compensated vertical gyros, 
ruggedized fully floated gyros and directional 
gyros. Also included are miniature pre- 
cision potentiometers and dual sine-cosine 
potentiometers. 


Bearing Catalog 

A 72-page catalog on self-aligning roller 
bearings has been published by the Chain 
Belt Co., Milwaukee 1, Wis. The catalog 
contains specification and data pages on all 
models with shaft sizes that range from 3/, 
to 7 in. 

It also describes the Shafer self-aligning 
principle of concave rollers running between 
convex raceway, the Shafer micro-lock 
Adjustment, and Shafer “7” Seal. In- 
cluded in the catalog is completely revised 
engineering data, new load rating tables, 
exploded view for parts identification. 


O-Ring Seal Design 

An all new engineering handbook, No. 
525, is announced by Plastic and Rubber 
Products Co., 2100 Hyde Park Blvd., 
Los Angeles 47, Calif. 

It contains charts, illustrations, graphs 
and all engineering data in the development 
of the O-ring seal design information on 
internal and external grooves, gland finishes, 
chamfers, selection of gland, piston rod, and 
cylinder materials and lubrication. Special 
sections of the handbook deal with silicone 
rubber products, custom molding, tables of 
decimal equivalents, temperature conversion 
table, circumference and area of circles. 





CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat- 
ing application. 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 

—for full information on the 
complete line of Chromalox 
Electric Heaters and controls 

For ideas on additional ap- 
plications of electric heat, 
request Booklet F1550—“‘101 
Ways to Apply Electric Heat.” 


Edwin L. Wiegand Company 
7646 Thomas Boulevard, Pittsburgh 8, Pennsylvania 
EDWIN L. WIEGAND COMPANY | 
7646 Thomas Boulevard, Pittsburgh 8, Pa. | 

| 

| would like to have... | 
(a copy of Catalog 50 | 
(Ja copy of “101 Ways” | 
(_] a Sales Engineer contact me. 
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Specify THOMAS mera: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 





Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 

FACTS EXPLANATION 
Requires No Attention. 
Visual Inspection 


NO MAINTENANCE 
While Operating 





No Wearing Parts 
Freedom from Shut-downs 


NO LUBRICATION 





No Loose Parts 


NO BACKLASH All Parts Solidly Bolted 





Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE THRUST 





PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 








Thomas Couplings ore 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
hled or Ai 
bled without disturbing 
the connected machines, 
except in rare instances. 





ad 


Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Pipe Insulation 


Literature describing and _ illustrating 


low pressure pipe insulation for cold, hot | 


water and low pressure steam lines has been 
published by Owens-Corning Fiberglas Corp., 
Toledo 1, Ohio. 

The publication, identified as IN1.C7, 
includes seven photographs, two charts and 
a graph in four pages. Physical properties, 
thermal performance and limitations are 
described for the pipe insulation, manu- 
factured with two types of jackets, one a 
new heavy, white outer-bleached kraft paper 
laminated to an interior vapor barrier facing 
of aluminum and the other of standard 
weight canvas. 


Industrial Presses 

A comprehensive, illustrated 16-page 
bulletin, designated DH-486, has been issued 
by Manley Div., American Chain & Cable 
Co., Inc., York, Pa. 

It is principally devoted to the firm’s line 
of hydraulic and air-operated industrial 
presses of 25 to 150 ton capacity. A total 
of 10 different models are featured. Detailed 
specifications capabilities, capacities and ac- 
cessories have been incorporated in tabular 
form together with photographs and outline 
drawings. Detailed information is also in- 
cluded on 3-ton capacity arbor presses, 2-ton 
capacity mobile floor crane, two 2-ton capac- 
ity mobile floor trestles and a 2-ton capacity 
universal floor crane. 


Compressed Air Dryers 

Dryers for compressed air and gases 
manufactured by Murphy & Miller, Inc., 
1326 S. Michigan Ave., Chicago, Ill. are 
illustrated and described in a new circular 
just released by the company. Features 
and operating details of the automatically 
operating dryers are included. 


Steel Tubing 


An eight-page catalog describing 
major classifications of carbon and alloy 
steel tubing: mechanical, pressure, airframe 
and aircraft mechanical, has been issued by 
the Ohio Seamless Tube Div., Copperweld 
Steel Co., Shelby, Ohio. Entitled “Ostuco 
Tubing,” the catalog covers both seamless 
and electric resistance welded tubing, as well 
as tube fabricating and forging. 


fe yur 


Temperature Controls 


Partlow Corp., 2 Campion Rd., New 
Hartford, N. Y., has issued an eight-page 
condensed catalog containing model illus- 
trations and brief descriptions of temperature 
controls and allied equipment for industrial 
heating and refrigeration for applications 
ranging from —30 to +1200 F. 

Included are recording controls, indicating 
controls, non-indicating controls (electrical 
and mechanical), thermometers, bulb in- 
stallation accessories, how to order thermal 
elements, process timers, gas pilots. 


Continued on Page 72 | 





FUTURE in 
ATOMIC POWER 


Atomic power, we feel, offers out- 
standing opportunity for an en- 
gineer or scientist to grow pro- 
fessionally. It’s new enough so 
that the work is challenging; still 
it’s well enough established so 
that a capable man can make 
real progress. 

If you are interested in a non- 
routine position that will use all 
of your education and experience, 
we suggest you investigate the 
future with the leader in Atomic 
Power. At Bettis Plant, there 
are select positions open for 
specially qualified: 


© PHYSICISTS 
© MATHEMATICIANS 


@ METALLURGISTS 
@ ENGINEERS 


Write for the booklet ‘To- 
morrow’s Opportunity TODAY” 
that describes opportunities in 
your field. Be sure to indicate 
your specific interests. 





Write: Mr. A. M. Johnston 
Dept. A-56 
Westinghouse Bettis Plant 
P. 0. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 


FIRST IN ATOMIC POWER 
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ROCKWELL BUILT 
Edward Valves 























EVinvay Beanie 




















Edward builds 
Globe and Angle Stop, 
Non-Return, Check, 
Stop-Check, Gate, Blow-Off, 
Mudline, Relief, Hydraulic, 
Instrument, Gage, and 
Special Valves and Strainers. 


JOSS 








AYN AN AANAAAANAR 








EDWARD VALVES, INC. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


EDWARD GLOBE NON-RETURN VALVE 
PRESSURE SEAL BONNET —— WELDING 
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SAVE 


Maintenance 
Costs 





with 
Belleville 


SPRING 


washers 


Keeps steel bolts or any type 
of fastener tightly connected. 
If you have fastening prob- 
lems of high temperature 
cycling or heavy load capaci- 
ties, use these “dish shaped” 
spring washers. Can be used 
in groups of one or more pairs 
with their concave surfaces 
facing each other. Your main- 
tenance program of tightening 
nuts will be kept to a minimum. 


For further 
information write 


UNION SPRING AND 
MANUFACTURING CO. 


Dept $7 


New Kensington, Pa 
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Injection Molding Machine 

A six-page bulletin describing the operat- 
ing features and specifications of a pre- 
plasticizing type plastics injection molding 
machine is being offered by Watson-Stillman 
Press Div., Farrel-Birmingham Co., Inc., 
109 Aldene Rd., Roselle, N. J. 

The bulletin also describes such design 
features as an improved heating cylinder, 
new base design, prefill system, preplasti- 
cizer unit and accessory equipment. Com- 
plete information on machine speeds and die 
space dimensions is also included. 


Germanium Rectifier 


A new bulletin describing Model G125-400 
Fifty KW heavy duty germanium type 
rectifier is available from Perkin Engineering 
Corp., 345 Kansas St., El Segundo, Calif. 
Features, specifications and applications of 
this new heavy duty germanium type recti 
fier are outlined in this bulletin. 

The unit has an a-c output voltage range 
of 115 to 125 volts at 400 amp and is a unique 
cubicle which can be series and/or parallel 
connected for voltages and amperages as 
required. The unit is used by power utilities 
for d-c elevator drives and also in the chemi- 
cal processing industry. 


Carbon Graphite 


Pure Carbon Co., Inc., St. Marys, Pa., 
announces the publication of a_ technical 
reference catalog, Bulletin No. 55, on carbon- 
graphite especially designed for mechanical 
applications. 


Metalworking Machines 


A 44-page complete line catalog describing 
how Di-Acro metalworking machines per- 
form forming, cutting, punching and notch- 
ing operations in medium and light weight 
materials is available from O’Neil-Irwin 
Mfg. Co., 569 Eighth Ave., Lake City, 
Minn. 

A feature of the catalog is the arrangement 
of machine specifications and material 
forming capacities in tabular form. Addi- 
tional pages list complete specifications and 
cost information on standard press brake 
dies and press brake engineering tables. 
Standard punch press punch and die listings 
with cost information is also given. 


Aerodynamic Testing 


A new 20-page booklet, “Hagan Automatic 
Controls for Aerodynamic Testing Facilities,” 
is now being made available by Hagan Corp., 
Pittsburgh 30, Pa. 

The booklet describes the company’s 
series of components, a high-speed, high- 
powered line of precision electrical and elec- 
tronic automatic control equipment for all 
standard variables. The series is designed 
for use in aeronautical testing and other 
facilities requiring exact performance. Typi- 
cal applications include the control of surge, 
altitude and mass flow in all types of wind 
tunnels. 








LOW cCosT 


ACME NUTS 
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Specialists in Acme tapped 
parts for 21 years, H&R 
offers top quality, prompt 
delivery at substantial 
savings: 

* SPECIALIZED TOOLING 
cuts production costs, gives 
you finer finishes, closer 
tolerances. 


* LOWER TOOLING COST— 
usually “off the shelf’ 
ot H&R! 


Get the facts about H&R 
Acme threaded parts now. 
Send sketch or drawing — 
let us show you what we 
can do to cut your costs! 









HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 
5850 MARSHALL ST., OAKLAND 8 

TELEPHONE OLYMPIC 2-1844 


Tacker-Stapler Bulletin 

Industrial Fastener Div., Heller Corp., 
2135 Superior Ave., Cleveland 14, Ohio., 
has just issued a four-page bulletin, 1503-17, 
on its pneumatic tacker-stapler designed for 
one-hand high speed fastening. 

The bulletin gives specifications of the 
stapler with and without anvil; describes 
various applications of the tacker-stapler 
on production lines, in shipping rooms and 
for maintenance departments. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 accupa- 
tional specialties in engi- 
neering. 

Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional Engineering Societies. 
Published, 1951 $2.50 

($2.00 to ASME members) 
THE AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS 
29 West 39th Street, New York 18 
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Mechanical Seals 


Chemically inert mechanical seals for 
handling acids, corrosives, solvents and 
gases are described in a new eight-page 
illustrated technical bulletin available from 
Crane Packing Co., Dept. MXN, 6400 
Oakton St., Morton Grove, Ill. The bulle- 
tin provides construction, service and appli- 
cation information, including representative 
installations and engineering details. The 
mechanical seals described are the “John 
Crane” Types 9, 9B and 9A in the various 
construction styles in which they are avail- 
able. They incorporate sealing members 
fabricated from Teflon. Metallurgical con- 
struction is governed by the service speci- 
fications. They can be used over a wide 
range of temperature conditions from —120 
to +500 F and pressures to 750 psi. 


Silicone Varnish 

An eight-page data sheet describing the 
uses, properties, and application procedures 
of R-620 silicone impregnating varnish for 
high-temperature electrical insulationsystems 
is now available from Silicones Div., Union 
Carbide and Carbon Corp., 30 East 42nd 
St., New York 17, N. Y. The material is 
sold as a 50 per cent silicone resin in hydro- 
carbon solvent. The cured varnish meets 
or exceeds the requirements for high- 
temperature impregnating varnishes estab- 
lished by the Navy, the AIEE (Class H) 
and the NEMA standards (Group III). It 
is used principally in the varnishing or coat- 
ing of electric coils, armatures, and stators in 
electric motors, generators and transformers 
intended for high-temperature or heavy-duty 
service. 


Gate Valve 


A brochure describing a renewable seat 
ring gate valve, which never has to be 
removed from the line to replace seat rings, 
is available from Fairbanks Co., 393 
Lafayette St., New York 3, N. Y. 

A series of photographs describing how 
seat rings are replaced without removing 
valve body from the line. Cutaways and 
details are included in the brochure. 


Electric Brakes 


Warner Electric Brake & Clutch Company, 
Beloit, Wis., has announced the availability 
of an eight-page bulletin, Form WEB 6212, 
which describes its line of electric brakes and 
clutches. 

These devices utilize an electro-magnetic 
principle to provide a way to control a 
variety of machine motions. Electrical 
actuation time can be measured in milli- 
seconds and mechanical translation time can 
be eliminated to permit faster, more accurate 
starts and stops. Included in the bulletin 
are specifications for primary electric brakes, 
clutches, and clutch-brakes; fractional horse- 
power “RF” electric brakes, “SF” electric 
clutches and clutch-couplings; and integral 
horsepower electric brakes and clutches. 
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FOR METERING 
5,000 cfh or a MILLION 


.< plur-ability 


PAYS DIVIDENDS 


Packed into every Roots-Connersville Posi- 





Look for R-C plur-ability 
in all your equipment 
to handle gas and air 


tive Displacement Gas Meter are important 
values which mean “plwr-ability.” Summed 
Centrifugal and Rotary up, they give you accuracy unmatched by 
Positive Blowers, Gas 


any other type—that endures over many 
Pumps and Exhausters 


years of use. Maintenance is practically un- 


. . . 
Spiraxial® Compressors known, with no vanes, valves, or small 

° . . 
= ; arts. Compactness saves space and founda- 

Positive Displacement P P ny P 

Vacuum Pumps tion cost. Capacities, pressures and over- 
and Meters load ability fit your most exacting needs. 

. . . 


Wherever you need to measure gas from 
5,000 cfh to a million, you can trust the 
staying qualities of R-C Positive Displace- 
ment Meters. Ask for specification details 
in Bulletin M-152. 


Roors-[ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
da—629 Adelaide St. W., 


Inert Gas Generators 


Ask for detailed bulletins 
on any R-C product—or 
write us your needs. 
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656 Michigan Ave., C sville, Indi In C Toronto, Ont. 
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SAFETY IS FIRST 
WITH TRI-LOK! 


Replace your slippery, rickety old 
wooden floors with the safest flooring 
available ... Tri-Lok and Tri-Forged 
Grating. Here are some outstanding 
features: long life, unusual strength, 
adaptability, handling ease, minimum 
weight, maximum openings for light 
and ventilation. Tri-Lok and Tri- 
Forged products meet government 
specifications, are available in a wide 
range of panel sizes. 


Department D— 1206 


DRAVO 


CORPORATION 
Pittsburgh 22, Penna. 
National Distributors 
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Titanium Corrosion Resistance 


A bulletin offered by Mallory-Sharon 
Titanium Corp., Niles, Ohio, contains 
currently available data on the corrosion 
resistance of titanium, and suggests where 
the metal can be applied to overcome corro- 
sion problems. Various uses are described. 

Titanium has resistance to such industrial 
chemicals as nitric acid, wet chlorine and 
chloride solutions, as well as sea water and 
chloride salt solutions. It is not susceptible 
to stress corrosion and shows high resistance 
to cavitation and fluid erosion, the firm 
States. 


V-Belt Bulletin 

V-belts are the subject of a new bulletin re- 
cently issued by Worthington Corp., Oil City, 
Pa. The bulletin contains illustrations of 
the many types of V-belts available for drives 
employed in heavy industrial applications 
and miscellaneous light machinery drives. 

Featured are the steel cable belts which 
have the highest horsepower rating of any 
standard section V-belt. They are especially 
adaptable for drives requiring extra strength 
and heavy continuous service. High tensile 
airplane type steel cables, a revolutionary 
development in body construction, carry the 


load. 
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Mechanical Drive Turbines 

High speed mechanical drive turbines, 
operating at speeds ranging up to 10,000 
rpm and above, are described in a new publi- 
cation designated GEA-6232, available from 
General Electric Co., Schenectady 5, N. Y. 
Construction and design features of turbine 
drives for centrifugal compressors and 
blowers are covered in the new bulletin. 
Cross sections, schematic drawings, cut- 
aways, and typical installation photos point 
out design features and applications for 
single-valve, single and multi-stage turbines, 
as well as multi-valve multi-stage and multi- 
valve single-stage units for high back pres- 
sure applications. 


Precision Ball Bearings 

A comprehensive technical __ reference 
manual and catalog on small precision 
instrument ball bearings has been made 
available by New Hampshire Ball Bearings, 
Inc., Peterborough, N. H. 

The 30-page, illustrated book features a 
basic survey article, “Factors to Consider in 
Selecting Small Instrument Ball Bearings.” 
It stresses such considerations as types of 
bearings available, materials, components, 
engineering standards, tolerances, and the 
computation of dynamic and static loads. 
Additional discussion is given to handling 
methods and lubrication, with a section 
devoted to applications. 


Plastic Tooling 

A new mailer, entitled “Why Plastic 
Tooling?”, has been published by Bakelite 
Co., Div. Union Carbide and Carbon Corp., 
30 E. 42nd St., New York 17, N.Y. It tells 
how tooling compounds based on epoxy 
resins can cut production costs and simplify 
model changeovers by providing inexpensive, 
easy-to-build jigs and _ fixtures, forms, 
patterns and dies. 

For each of the 39 applications listed, 
tooling compounds based on epoxy resins 
provide direct savings in initial investment 
by reducing the need for skilled labor and 
eliminating the need for much costly machin- 
ing, the firm claims. 


Catalog on Controls 


An illustrated 12-page catalog showing 
controls specifically engineered to provide 
better operation of presses and press acces- 
sories, automatic feed devices and scrap 
cutters is offered by Danly Machine Special- 
ties, Inc., 2100 S. Laramie Ave., Chiago 50, 
Illinois. 

The book explains how such controls can 
provide efficiency, flexibility and safety to 
presses, dies, and operators. Among the 
features described and illustrated are: a 
single main control enclosure for simplified 
maintenance or adjustment of controls; 
built-in electric power and air pressure out- 
lets; fingertip master control panel; pre- 
testing of all control circuits before delivery 
of press; parting line mounting of terminal 
boxes. 
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Steel Castings 

Empire Steel Castings, Inc., Reading, Pa., 
has issued a new designation chart for corro- 
sion resistant stainless The chart 
identifies ACI and the firm’s designations 
with the corresponding AISI type number, 
the ASTM designation and with other desig- 
nations and trade names of similar alloys in 
order to correlate the various stainless types 
for easy selection and reference. 


steels. 


The chart also designates percentages of 
principal alloying elements and_ typical 
mechanical properties for the 23 steels listed. 
Remarks indicate the application and per 
formance of many of the steels in use. 


Straight Thread Fittings 

L & L Mfg. Co., Van Dyke, Mich., offers 
three new sealing applications on straight 
thread fittings, in a 24-page brochure. 

The 


illustrates 


brochure describes, explains, and 
a captive nut fitting that seals 
without O-rings; a metal ring seal fitting; 


and an O-ring seal fitting. 


» 9 28 
Metal Finishing 

A new 12-page booklet, G 20, on metal 
finishing standards is offered by Allen Mfg. 
Co., 133 Sheldon St., Hartford 2, Conn. 
Described by the company as “‘a real first 
in the screw industry,” the new 
booklet covers plating and surface treat- 
ment of the firm’s products very thoroughly. 
Included are general facts on metal finishing, 
various types of plating, and types of surface 


socket 


treatment. 


Test Equipment 

A 16-page booklet, illustrating and de- 
scribing many types of environmental test 
equipment is available from Murphy & 
Miller, Inc., 1326 S. Michigan Ave., Chicago, 
Ill. General performance and operating data 
on the equipment are included in the book. 


Resistance Welders 

Precision Welder & Corp., 
Cincinnati, Ohio, has published a six-page 
bulletin covering its line of resistance welders, 
In addition to its standard and semi-standard 
line of resistance welders. The bulletin, No. 
G-100, describes Precision specials, designed 
and tooled to solve specific and unusual 


Flexopress 


production problems. 


Precision Fasteners 


Standard Pressed Steel Co., Jenkintown, 
Pa., has issued a revised edition of its catalog 
covering standard Unbrako fasteners. 

The 30-page catalog carries tables showing 
size ranges and specifications for socket head 
cap screws in regular, giant, and microsizes; 
regular microsize socket set screws; square 
head set screws; stripper bolts; flat head 
socket cap screws; button head socket cap 
screws; socket head dryseal pressure plugs; 
precision ground dowel pins; and socket 
screw keys to fit all types and sizes of socket 
head fasteners. 








Silicones Bulletin 


Raybestos-Manhattan, Inc., Passaic, N. J. 
has announced the release of an eight-page 
brochure featuring silicone rubber products 
and silicone coated cloths. 

In addition to complete specifications on 
the various silicone compounds available, 
the bulletin provides data on the properties 
of silicone rubber, as well as resistance 


qualities of it against a wide variety of 


conditions. The limitations and service 
recommendations are fully covered. 
Government specifications which various 


compounds meet are included. 


Stainless Steel Pipe 

An eight-page technical folder issued by 
Tubular Products Div., Babcock & Wilcox 
Co. Beaver Falls, Pa., deals with the use of 
seamless and welded stainless steel pipe and 
stainless steel welding fittings in the process 
industry where and/or elevated 
temperatures are determining factors. 


corre Sic yn 


The folding contains application data on 
the most widely used stainless steels and 
furnishes hints on the bending, joining and 
welding of these products. Copies of the 
folder, TB-410, can be obtained from the 
company. 
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¢ Steam Atomizing Oil Burners 
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¢ Low Air Pressure Oil Burners 

¢ Rotary Oil Burners 

¢ Industrial Gas Burners 

¢ Combination Gas and Oil Burners 
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NATIONAL AIROIL 
BURNER COMPANY, INC. 


1239 East Sedgley Ave.. Philadelphia 34, Pa. 
S. W. Division: 2512 So. Blvd., Houston 6, Texas 





VALVES THAT BIND AND JAM are a constant problem 
in many plants. You can solve this problem by using S-E-Co. 
Bulk Material Valves on your hopper and bin outlets and 
downspouts. Even fine or dusty materials won't clog the self- 
cleaning racks and pinions in this valve. No wonder so many 
chemical plants specify S-E-Co. when replacing old cut-off 
valves or adding new. Descriptive and dimensional data on 
the S-E-Co. Bulk Material Valve may be obtained by writing 


for our new bulletin No. 105. 


STOCK Equipment Company 
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HANNA BLODG., 
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— CHAIRMAN, THE CINCINNATI GEAR CO. 


Our slogan, “Gears . . . Good Gears 
Only,” seems almost unpretentious by 
modern standards. In this day of soaring 
advertising superlatives and grandiose 
claims of product superiority, we feel it 
sounds a little old-fashioned—and that's 
just the way we want it. 


There is little about our production 
today, from a technological stand-point, 
that resembles our operations of even a 
few decades ago. New modern machin- 
ery in an ultra-modern plant has enabled 
us to offer a degree of precision and 
efficiency undreamed-of in our fathers’ 
time. But, while striven to be 
second to none in utilizing the advance- 
ments made possible through techno- 
logical progress, we've also attempted to 
retain something of the old-fashioned 
craftsmanship and pride of workmanship 
that is all too often lost in the modern 
shuffle of mass production, 


weve 


We specialize in just one thing: the 
manufacture of the best custom gears 
that can be produced. To our modern 
production techniques we add this old- 
fashioned ingredient of craftsmanship; 
the result is just what is promised in 
our simple slogan: we produce gvod 
gears, and good gears only. This simple 
claim is backed by our reputation — we 
deliver good gears only. It’s a claim and 
a reputation we intend to perpetuate 
for many years to come, 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
"Gears—Good Gears Only” 





. 
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Aircraft Castings 


Lebanon Steel Foundry, 114 Lehman St., 
Lebanon, Pa., has published case histories 
of two aircraft steel castings now in quantity 
production using the firm’s Ceramicast proc- 


ess. 

The castings described are the backing 
for the Bendix disc type aviation brake, 
and a support fitting for the jet engine 
removal track in the Chance Vought “Crus- 
ader” (F8U-1). The case histories describe 
how the castings were originally produced 
in other materials or by other methods, and 
how the Ceramicast process was utilized to 
produce castings of greater strength, and at 


lower cost. 


Electronic Air Cleaner 

Field assembled electronic air cleaners are 
described in a 12-page catalog issued by 
Trion, Inc., 1000 Island Ave., McKees 
Rocks, Pa. 

Complete engineering data, size and 
capacity tables and component parts de- 
scription are included. The cleaners are 
installed in ventilating system air returns 
and are said to remove practically all dirt 
from the air stream. 


Industrial Wire Rope 


Wire Rope Recommendations for Indus- 
trial Services, a 24-page bulletin, No. DH- 
129D, has been issued by Hazard Wire Rope 
Div., American Chain & Cable Co., Inc., 
Wilkes-Barre, Pa. 

It covers more than 120 different types of 
wire ropes used in construction, in conveyors, 
cranes, dredges, railroads, steel mills, and 
blast furnaces. 


Pumping Meter 

An eight-page, three-color bulletin de- 
scribing an improved meter that pumps has 
just been released by Hills-McCanna Co., 
2433 W. Nelson St., Chicago 18, III. 

The bulletin describes the features of the 
improved meter which include improved 
accuracy at small flow rates and a new 
capsulated liquid end. Complete capacity 
tables (Range: 08 cc/min to 6 gph) and a 
detailed schematic of the meter are also 
included. 


New Product Brochure 


Gulton Industries, Inc., Metuchen, N. J. 
has announced the availability of a new 12- 
page, illustrated guide to the products of its 
five associated companies: Gulton Mfg. 
Corp.; Glenco Corp.; Vibro-Ceramics; 
Greibach Instruments Corp.; Thermistor 
Corp. of America. 

The activities of these integrated com- 
panies extend from basic materials research 
to electronic components and systems and 
on to precision instruments of various types. 
Included is technical information about 65 
diversified advanced product lines. Also 
shown are photographs of individual manu- 
facturing processes. 
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nautical, Mechanical, Civil or 


Engineering Physics Degrees 
may qualify. 
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Industry Sound Control 


Industrial Sound Control, Inc., 45 Granby 
St., Hartford, Conn., has issued a catalog 
covering noise control for industrial air 
conditioning systems and a bulletin, “Silence 
Service for Industry,” explaining the firm’s 
facilities, methods and approaches for noise 
suppression in industrial and aviation appli- 
cations. 

The air conditioning catalog illustrates 
and describes the firm’s Aircoustat, a pack- 
aged system. Graphs, specification tables 
and installation drawings are included. 


Controlled Air Valve 

A controlled closing air valve, Type CCAV, 
said to be a new concept for the protection of 
pipe lines against the damaging effects of 
surge and built-up pressures or water ham- 
mer, is illustrated in Bulletin No. 200 issued 
by the Simplex Valve & Meter Company, 
Lancaster, Pa. 

According to the manufacturer, this device 
can control the speed of line closure, vent 
air and, if necessary, discharge water to 
prevent damage and also admit air to protect 
against pipe collapse from line breaks. 


Submersible Motors 

A 12-page booklet illustrating design and 
construction of water-lubricated submersible 
pump motors is available from Franklin 
Electric Co., Inc., Bluffton, Ind. 

Cutaway photos show all components in 
color, including details of hermetically 
sealed windings, six-shoe thrust bearing, 
expansion diaphragm, filter-check valve and 
control box. 


Electronic Analog Computers 

A 16-page, illustrated catalog describing 
the firm’s line of electronic analog computers 
has been released by George A. Philbrick 
Researches, Inc., 230 Congress St., Boston 10, 
Mass. 

Descriptions are presented on the follow- 
ing: areas of application in industry, military 
and business; modular concept of building 
new or expanding existing installations; 
exclusive electronic graph paper for in- 
stantaneous and automatic calibration of 
both voltage and time on the oscilloscope and 
simultaneous display and precise comparison 
of as many as five variables; K3 series of 
analog computing components; new stabil- 
ized units; central signal components; 
regulated power supplies; K2 series of plug-in 
components offering the most computing 
per dollar invested; new function of two 
variables component; delay line synthesizer 
and other miscellaneous computing equip- 
ment. 
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...an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
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living near the city at its best: 
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Timer, Recorder 


Gorrell and Gorrell, Haworth, N. J., has 
issued data sheets covering its MD-Jr drum- 
type operations recorder which handles 400 
linear inches on-off recording on a 6 X 12 in. 
waterproof chart, and its MG series electric 
timers in speed range from 40,000 to 1. 

Both bulletins are illustrated and give 
specifications and operating characteristics 


Oil Foggers 

Metal Products Div., Koppers Co., Inc., 
Baltimore 3, Md., has issued a four-page 
bulletin on the protection of gas mains with 
the firm’s oil foggers. 

The units are described as sending a fine 
oil mist through any dry gas distributing 
system to stop minute leaks, eliminate dust 
problems and protect main joints, meters and 


of the units. 
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regulators. 


Plastics Engineers 


and Fabricators are 


finding unusual opportunities | 


in Missile work 


The remarkable work now going on in our Missile Development 
Engineering makes it a very fruitful field for professional ad- 
vancement in Plastics. If you would like to work on a variety of 
materials and applications in this program, now is the time to get 
started. You'll enjoy living in Southern California. Act now. 


ENGINEER, THERMAL INSULATION: B.S., Chem. or M.E. Specific 
experience of heat insulation, lightweight materials (expanded 
plastics, glass batts, etc.). Consult with design engineers, de- 
velop and evaluate materials, write reports. 

SENIOR ENGINEER, PLASTICS: M.S., Chem. or M.E. Min. 4 yrs. 
experience in fabrication prototype glass reinforced laminated 
and sandwich structures, plastics, stress analysis. Duties: Con- 
sult, plan, write specs., supervise. 

ENGINEER, PLASTICS: B.S.. Chemistry, Chem. or M.E. Minimum 
2 yrs. exp. laminates, sandwiches and bonding. To direct fabri- 
cation of prototypes from blueprints, work with design and 
materials engineers; evaluation programs; assist seniors on 
research programs, lab. data. 

ENGINEER, ADHESIVES: B.S., Chemistry, Chem. or Mech. Eng. 
Min. 2 yrs. exp. structural adhesives for metallic, non-metallic 
and sandwich applications. Knowledge of formulation a help. 
Consultation, new development, write specs. 

CHEMIST, ORGANIC: B.S., Chemistry. Prefer recent grad. with 
flair for organic synthesis, interested in high polymers. Duties: 
synthesis, purification, new resinous applications. 

PLASTICS FABRICATORS: Min. 2 yrs. exp. on reinforced laminated 
or sandwich structures. Fabricate test specimens, prototype 
assemblies. 

Please write: Mr. R. L. Cunningham, Missile Engineering Personnel 
Office, Dept. 91-20 ME, 12214 Lakewood Boulevard, Downey, Calif. 
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Vibration Mountings 


Installation-proven all metal shock and 
vibration control mountings for machine 
tools, business equipment and other types of 
industrial applications form the subject 
matter of an eight-page bulletin, No. 1000, 
issued by Robinson Aviation, Inc., Teterboro, 
Nw. 5. 

The concept of all metal mountings with 
stainless steel cushions is explained, plus the 
advantages of Met-L-Flex resilient elements 
over rubber, cork, felt and synthetic elements. 
Methods of fabrication and mounting appli- 
cations to attenuate vibration are shown for 
machine tools, mobile television, business 
office machines and vehicular engines. The 
firm’s mounts include unit, plate-type and 
sandwich. 


Hydraulic Ash Handling 


An improved line of Hydroseal pumps for 
hydraulic ash handling systems is described 
in Data Sheet Pa, published by Allen- 
Sherman-Hoff Co., 259 E. Lancaster Ave., 
Wynnewood, Pa. 

The 12-page data sheet uses photographs, 
schematics and line drawings to illustrate 
the design, construction and operation of 
these abrasion resistant centrifugal pumps. 
Tables give pumping capacities and related 
data, including friction loss in pipe and 
fittings. A cut-away view illustrates how 
the Hydroseal principle—a constant stream 
of clear water passing between moving parts 

protects running clearances against wear 
and abrasion. 


Rolled Barstock 

Metals Div., Utica Drop Forge & Tool 
Corp., Utica, N. Y., has issued a bulletin 
giving technical information on Udimet 500, 
a centerless ground hot rolled barstock in 
sizes from '/s to 2 in. diam. 

The firm states other shapes can be sup- 
plied as hand forged or rolled material. 
The stock was primarily developed as an 
alloy for gas turbine components and is 
suited for applications where high strength 
at elevated temperatures is required. 


Heat Controls 

“Modern Control of Building Tempera- 
tures from Outdoors” is the title of a four- 
page illustrated bulletin issued by Automatic 
Devices Co., 714 Hillgrove Ave., Western 
Springs, Ill. The catalog describes and 
diagrams the manufacturer’s line of outdoor- 
type automatic heat controls. 

Weather controls available are time 
switches, set automatically by the outdoor 
weather; Weather-Man controls, in which 
outdoor temperatures automatically regulate 
the hours of building heat generation and the 
rate of heat flow; “‘indoor-outdoor” controls, 
which alter the heating system’s temperature 
of water or air as the outdoor temperature 
changes. 
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Industrial Filtration 


How industrial filters can lower production 
costs is the theme of a 10-page bulletin just 
released by R. P. Adams Co., Inc., 304 
E. Park Drive, Buffalo 17, N. Y. Several 
simple case histories, including from filtering 
city water and the filtering of recirculation 
water from cooling towers and spray ponds, 
are cited. 

The firm’s new line of IWF filters is 
featured in the bulletin. Data includes 
sectional views in three colors, typical in- 
stallation drawings, dimension charts and 
four color operational diagrams. Also in- 
cluded are three color sectional illustrations 
of an automatic filter and series filters. 


Relief Valves 

A 16-page catalog, Number 551, containing 
information on the selection, design, and 
function of relief valves, has just been issued 
by Fluid Controls, Inc., 1284 N. Center 
St., Mentor, Ohio. 

The catalog illustrates and describes a 
variety of basic relief valves such as the 
pilot type, differential piston, guided piston, 
spring loaded, dual relief type, and features a 
separate section illustrating 30 other models. 
Each type is illustrated with detailed engi 
neering drawings and performance charts. 
Specifications and operating data are in 


cluded. 
Agitator Drives 


A bulletin on the operation and mainte- 
nance of the firm’s PW drive for agitators 
used in chemical processing is offered by the 
Pfaudler Co., 1014 West Ave., Rochester, 
NM, 
and maintenance, has a chart on recom- 
mended motor horsepower and shows sug- 
gested agitator speeds. 


It gives tips on motor installation 


Operating instructions and_ lubrication 
technics for the drive itself also are given. 
A drive with either a stuffing box or a rotary 
seal can be disassembled by the individual 
steps shown in the bulletin. Information 
and drawings given also indicate the methods 
for belt alignment and length, and for control 
of speed and load capacity of the variable 
speed sheaves. 


Beryllium Copper Alloys 


A eight-page catalog describing the methods 
and procedures used to heat treat Beryllium 
copper wrought and casting alloys is avail- 
able from Beryllium Corp., Reading, Pa. 

It tells how wrought alloys are supplied 
and describes both standard and special 
methods of heat treat hardening. Informa- 
tion is also included on fixtures, furnaces, 
annealing methods, cleaning and brightening. 
The cast alloy section describes the various 
alloys available in ingot form for customer 
re-melt. Complete tables of physical and 
engineering properties of various alloys 
available are also ineluded along with data 
on melting, heat treating, special heat 
treating, furnaces and annealing. 
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Pump Bulletin 

Ingersoll-Rand, 11 Broadway, New York 4, 
Y. Y., announces a new bulletin, Form 
7248-A, covering its re-designed line of 
DMV-DHYV single-stage centrifugal pumps. 

Designed for general hydraulic services, 
the pumps feature double mechanical shaft 
seals to eliminate stuffing box maintenance, 
and pre-lubricated, sealed ball bearings. 
Single mechanical seals are also provided for 
services where the liquid being handled is clean, 
and supplied at a positive suction pressure. 
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Ceramic Coating 

Frenchtown Porcelain Co., 160 Muirhead 
Ave., Trenton 9, N. J., announces the publi- 
cation of a four-page bulletin on Molcote, its 
new metallized ceramic coating for use with 
all types of hard solders. 

The new development is a_metal-to- 
ceramic coating presenting a surface to which 
a metal part or other metallized ceramic 
parts may be hard soldered up to 2200 F. 
It is applied to ceramic bodies by a special 
process and fired at high temperature. 


WORN Cylinders? 
SCORED Cylinders? 





PORUS - KROME 


Cr fa hfe of oo Exe 


is the answer. 


e@ Reclaim the bores of worn or scored power cylinder 
liners with wear resistant PORUS-KROME. 


@ Write for detailed information on this economical service 


for power plants. 
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Plastic Pipe Fittings 

Two types of unplasticized 
chloride pipe and fittings are described in a 
product bulletin issued by the Alloy Tube 
Div., Carpenter Steel Co., Union, N. J. One 
type is a normal impact grade, and the other 
a high impact grade. 

The bulletin gives a general description of 
both types, along with specific advantages. 
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Manufacturer of High-Speed 
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Applications are listed by industry and 
process, and corrosion resistance is defined. 
Tables give physical properties, dimensions 
and weight, maximum working pressures, 
types and weights, burst pressures, and 
thermal expansion and contraction. Instal- 
lation instructions are given on cutting, 
threading, threading compounds, assembly 
of threaded joints, solvent cementing, bend- 
ing, hanging and thermal compensation. 
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* Greatest Speed Range... 
125 to 16,000 pictures 
per second 

* Largest Capacity ... 100 to 
500 ft. capacity 

* Most Versatile Cameras... 


Motion picture, oscillographic, 


combination motion picture 
and oscillographic camera 


* Complete High-Speed Photo- 


graphic Laboratory... lenses, 
goose, exposure meter, 
tripod, lights—film. 


WRITE for new literature 
on high-speed photography 
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OPTICAL COMPANY, 856 HUDSON AVE., ROCHESTER 21, N. Y. 


BUSINESS 
NOTES 


LATEST 
CATALOGS 


A 16-page booklet on resin-coated sand for 
shell molding is available from the Plastics 
Div., Monsanto Chemical Co., Springfield, 
Mass. 

Describing resin-coated sand as more 
efficient than conventional resin-sand mixes, 
the booklet lists several of its advantages. 
In separate sections the booklet discusses 
resins, sands, equipment, coating techniques 
and the production of blown shell molds and 
shell cores. A section on trouble-shooting 
shell mold and core production is included. 


Steam Generators 

Two engineering bulletins on type-A and 
type-S water tube steam generators have just 
been released by Wickes Boiler Co., Div. 
Wickes Corp., Saginaw, Mich. 

Bulletin No. 55-2 covers type-S_ boilers 
and Bulletin No. 56-1 is for type-A shop 
assembled boilers. Each includes descriptive 
material, photographs, and several separate 
data sheets of engineering drawings and 
technical information which are contained in 
a special pocket in the catalog. 


Right-Angle Gearmotor 


A new booklet that presents the Type R 
right-angle gearmotor for applications requir- 
ing 1-30 horsepower is available from West- 
inghouse Electric Corp., Box 2099, Pittsburgh 
30, Pa. 

By means of photographs and diagrams, 
the booklet describes the construction and 
operation of the gearmotor, including the 
double-enveloping gears used in this new 
unit. A chart is also provided showing the 
relationship between output torque capacity 
and total gear ratio. 


Steam Pumps 

“How to Install and Take Care of Steam 
Pumps” is the title of a 23-page bulletin 
issued by Worthington Corp., Harrison, 
N. J. 

A step-by-step series of 88 illustrations 
and appropriate captions presents the reader 
with information on increased service life of 
all types of steam pumps. The new litera- 
ture also offers 28 tips on proper installation, 
and 54 tips on field-proven care techniques. 


Wire Forming Facilities 

A brochure entitled “Wire Forming 
Specialists” is offered by Risdon Mfg. Co., 
Naugatuck, Conn. Text and illustrations 
describe the company’s ability and facilities 
for pointing, forming, stamping and finishing 
of products and components made from 
.015 to .250 in. diameter wire. 

In addition to picturing a variety of formed 
wire products produced by the company, the 
brochure shows pointing, threading and 
other wire end operations performed. Also 
shown are examples of work produced on the 
firm’s strip metal stamping and drawing 
facilities. 
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LATEST 


CATALOGS 





Molybdenum Borides 


“Refractory Molybdenum Borides,” a six 
page bulletin describing applications; chemi 
cal, physical and mechanical properties; 
and preparation of molybdenum boride 
compounds, has been issued by Climax 
Molybdenum Co., Dept. L, 500 Fifth Avenue, 
New York 36, N. ¥- 

Complete data is given for four molyb- 
denum borides and seven  multi-boride 
systems. The latter include compositions 
of molybdenum borides with borides of 
nickel, chromium, cobalt, iron titanium, 
tungsten and zirconium. 


Safety Cleanout Valve 

Petrometer Corp., 43-22, 10th St., Long 
Island City 1, N. Y., announces the avail- 
ability of a six-page bulletin on its safety 
cleanout valve for use on buried tank in- 
stallations for storage of volatile, inflam- 
mable liquids. The bulletin describes the 
construction and operation features of the 


valve. 


Heat Exchangers 

A 24-page bulletin describing the latest 
developments in air-cooled heat exchangers 
has been published by Griscom-Russell Co., 
a subsidiary of General Precision Equipment 
Corp., Massillon, Ohio. 

Bulletin 2400 describes the design details, 
construction, distinctive features and appli- 
cations of an air-cooled unit known as the 
fin-fan exchanger. Also included in the 
bulletin are specifications, sketches of avail- 
able arrangements, and 
mechanical equipment and control apparatus 
for various service requirements. 


Investment Castings 


Design data developed over 10 years’ of 


producing investment castings are outlined 
in a new 40-page booklet produced by Haynes 
Stellite Co., Div. of Union Carbide and Car- 
bon Corp., 30-20 Thomson Ave., Long Island 
City, N. Y. 

Typical physical, mechanical, and chemi- 
cal properties of 26 investment-casting alloys 
are included. The alloys described were se- 
lected from over 300 tested under actual pro- 
duction conditions. 


Flowmeter Catalog 

Fischer & Porter Co., 692 Jacksonville 
Rd., Hatboro, Pa., has published a 16-page 
catalog describing its new glass tube variable- 
area Flowrator meters. 

The catalog describes in detail the models 
available, various types of tubes and floats, 
predictable performance characteristics, con- 
struction features, and accessory equipment. 
A section devoted to extensions and second- 
ary instruments, which can be used with 
the 1700 series meters, is also included. 
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descriptions of 


catalog a useful guide to planned storage. 
The catalog information can be adapted to 
assembly lines, production areas, repair 
shops, tool rooms, aircraft maintenance 
hangars, business offices, stores and markets, 
schools, garages, service stations, libraries, 
hotels, military and naval installations, ships 
stores, banks, warehouses, swimming pools 
and athletic clubs, sports arenas, churches, 
homes. 


Shelving Catalog 


Tips on how to plan installations and order 
shelving in more than 1000 combinations 
are summarized in a new catalog published 
by the Hallowell Div., Standard Pressed 
Steel Co., Box 806, Jenkintown, Pa. 

Drawings of basic units and accessories, 
suggested floor plans, a shelf-capacity chart 
and photographs of completed units make the 
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ROCKFORD POW- 
ER TAKE-OFFS 
are designed for 
generous overload 
capacity within 
the fields of serv- 
ice recommended 
by Rockford 
Clutch engineers. 


TAKE OFF 






Large ROCKFORD clutches, power take-offs and speed re- 
ducers are tested for torque, engaging pressure, release, 
temperature, gear strength, bearing endurance and clutch 


facing wear on this 400 

pri i R O C K F O R D 
‘cers utilize this me. Glutch Division 
heavy-duty power BORG-WARNER 
transmission controls. 1307 Eighteenth Ave., Rockford, Ill. 
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Teflon Packings 

An 8-page bulletin issued by Packing Div., 
Raybestos-Manhattan, Inc., Passaic, N. J., 
features a variety ot packings and gaskets 
made of Teflon. 

Illustrated and described are split and 
folded types of envelope gaskets, solid 
gaskets and Teflon stuffing box, vee-flex, 
braided, plastic and various types of valve 
stem packings. Complete service recom- 
mendations for each type packing is included 
as well as sizes in which they are available. 
The bulletin also includes information on the 
properties of Teflon. 


Piping Stress Values 


Bulletin TDC-154A published by Tubular 
Products Div., Babcock & Wilcox Cu., 
Beaver Falls, Pa., gives the maximum allow- 
able stress values for ferrous pipe and tub- 
ing. 

Included are the values at various tempera- 
tures for a complete range of seamless and 
welded carbon, alloy and stainless tubing 
steels. Also included in the folder are the 
formulas to be used in connection with the 
stress value in calculating the maximum 
allowable working pressures. 


NEW 
EQUIPMENT 


Dust Control 


A new product bulleting that describes 
different designs of exhaust hoods for dust 
control in the woodworking industry has 
been released by American Air Filter Co., 
Inc., 215 Central Ave., Louisville 8, Ky. 

Emphasizing the fact that an important 
part of any dust collecting system is the ex- 
haust hood, Bulletin 270-E3 describes local- 
ized applications. It tells how increased 
cutting speeds of modern woodworking ma- 
chinery have increased the amount of work 
processed and, correspondingly, the volume 
of dust, shavings, and/or chips produced. 


Centrifugal Pumps 

Double suction single-stage centrifugal 
pumps are described and illustrated in a new 
eight-page bulletin, Catalog A-156, issued by 
C. H. Wheeler Mfg. Co., 19th and Lehigh, 
Philadelphia 32, Pa. 

They are recommended, by the company, 
for general service wherever liquids of low 
viscosity are to be moved. Case is split on 
horizontal center line and rotating parts 
can be removed without disturbing piping. 
Cross section drawings and construction 
details for standard sizes up to 10-in. dis- 
charge are included. 


BUSINESS 
NOTES 


LATEST 
CATALOGS 





Welded Chain 


A catalog on welded chain, welded chain 
assemblies, and accessories has been pub- 
lished by the Bolt and Chain Div. of Re- 
public Steel Corp., 3100 E. 45th St., Cleve- 
land 27, Ohio. 

The 62-page two-color catalog describes 
and illustrates more than 25 different types 
of welded chain and chain assemblies, plus 
accessories. Types of welded chain listed 
include proof coil, BBB, Republic alloy, 
high test, and a variety of other standard and 
special chain types. 


Variable Speed Drive 

A 44-page booklet, No. 20P50, carrying 
multi-color tables on variable speed ‘“Tex- 
rope” drives has been released by Allis- 
Chalmers Mfg. Co., 949 S. 70th St., Milwau- 
kee, Wis. 

In addition to providing selection tables 
for A, B, C, and D section variable speed 
drives, the booklet includes information on 
design feature, drive principles, horsepower 
rating tables for A, B, C, D, and E section 
belts, a speed range table showing the varia- 
tion in rpm when using two “Vari-Pitch” 
sheaves in combination, and accessory equip- 
ment for the “Vari-Pitch’’ drive. 









PRESS 
STYLE 


f 
Body and press shank are one 
piece with flanges to hold type 
chase in position. Type chase 
with almost any size or number 
of characters can be removed 





and inserted without operator Tyee € j 
placing hands in press. > Rend a 


MARKING TOOLS 
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STEEL TYPE 
HOLDER 


MODEL PH-50 


M-E.CUNNINGHAM CO. 


1473 NORTH AVENUE @e PITTSBURGH 33, PA. | 
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Next time you replace spray nozzles 
... be sure they’re from Spraying 
Systems. See for yourself how prop- 
erly engineered, precision machined 
spray nozzles can improve perform- 
ance. With Spraying Systems you 
gain all the advantages of advanced 
research and production . . . from 
America’s leading designer and pro- 
ducer of spray nozzles. 


you improve 
when you replace with 


Ny NUDE 


$i 


Gree Catalog 


Complete information 

... forty-eight fact 

loaded pages. Write for 

Catalog 24. 

SPRAYING SYSTEMS CO. 
3265 Randolph Street * Bellwood, Illinois 
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The USAF Inter Continental Ballistics Missiles are being developed in the heart of the Rocky Mountain Empire 


by the foremost scientists and engineers in America, the research team of The Glenn L. Martin Co., Denver Div. 


. and you are invited to become a part of this team that 
has produced so many other Martin “firsts” in research 
engineering and development of weapon systems. 


The job is a challenging one. Furthermore, it is 
permanent. And Martin is providing the finest 
engineering, laboratory and production facilities 
available. Salary levels, of course, are commensurate 
with experience and ability. 


But the really wonderful advantage that engineers 
have at Martin’s Denver Division is that of rapidly 
advancing oneself professionally while enjoying one 
of the most beautiful and stimulating environments 
in the world . . . Colorful Colorado. 


Here’s what you'll find: Brilliant sunshine over 300 
days each year; unlimited recreational facilities in 


Write to: 


Emmett E. Hearn, Employment Dir., Dept. C-4. P.O. Box 179, Denver 1, Colo. 


winter as well as summer; healthy, mountain air that’s 
crisp, fresh and exhilarating; cool summers, mild 
winters, modern schools and shopping centers, and 
relaxed living for every member of the family. 


Martin is developing another “first” in Denver. So 
why not take your vacation in Colorado, and while 
you're enjoying the beauty of the Rockies. take time 
to stop in and talk to the people at Martin. It might 
be a turning point in your life and you'll wish you 


were here too . . . PERMANENTLY. 


Martin extends this invitation to Aeronautical, 
Mechanical, Electrical, and Structural Engineers and 
Technicians and to Mathematicians and Physicists. If 
you have already made other vacation plans however... 


44 AA FET 2 Pa 
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Pick any four, 
plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—and interchangeable receivers 
permit new combinations almost at will. 

Individual plug-in pneumatic or electronic receivers—and corre- 
sponding integrators —are interchangeable in the four identical 
frame slots. You can select any combination; even including two 
receivers and their two integrators. 

Think what this can mean to you! Parts inventories are minimized; 
re-use of components keeps instrumentation costs economically low 
when cycle changes are frequent—and you can even tie in with 
your existing transmitters. 


{sk for Product Specification 12-5. 








ONLY BAILEY OFFERS ALL THESE 

ADVANTAGES IN A SINGLE RECORDER 
®@ Pre-calibrated plug-in receiver units 

Up to four pneumatic or electronic receivers 

—or two receivers and two integrators 

@ Any four variables on one chart—easily 


A full year's ink supply at one loading 
Faster ordering—from stock 
Minimum inventory of parts 


cycle expansion or alteration 
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Bailey Recorder for receiving pneumatic and electric signals. 


read and interpreted IVANHOE 
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NEW, BETTER 
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guards the life, cuts downtime, 
saves costly maintenance 
on machine tool ways 





ae 
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This close-up photograph shows 
harmful chips and abrasives trapped 
in a fibrous wiper that permitted 
scoring of the lathe way shown at 


left. 


The extent of scoring and abrasion 
caused by chips trapped under the 
carriage is clearly shown in this 
photograph of a lathe way. 


+ 
C/R Way Wipers are 
quickly, easily in- 
stalled on this mill- 
ing machine, as well 
as on shapers, grind- 
ers, planers, and 
gear cutters. 


How many hundreds of dollars are scoring and abrasion of 
machine tool ways costing your shop each year... dollars that 
could easily be saved? C/R Sirvene (synthetic rubber) Way 
Wipers make it unnecessary to tolerate this expensive damage. 
They are designed and precision molded for an extremely accu- 
rate fit. They will not trap harmful materials . . . will not mark or 
smudge ways. They will wipe ways clean of dirt, chips, fine 


abrasives . . . even water emulsions . . . yet leave a thin, protective 
oil film. C/R Sirvene Way Wipers will fit flat ways, side rails, 
angles, columns and hydraulic rams... and.are easily installed. 


They will save you many times their cost. Please write for illus- 
trated brochure that gives complete details. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1229 Elston Avenue * Chicago 22, Illinois 


Offices in 55 principal cities. See your telepnone book 


In Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 
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The clean, score-free wiping action of C/R Way 
Wipers is evident again in this partial view of a 
radial drill. Note how close, accurate lip contact 
on the column is achieved, even though the 
wiper is mounted on uneven surfaces. 













SIRVENE DIVISION 


oe; Bev Ucite 
RAWHIDE 





Other C/R Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 
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as the future 


When planning your future, it is necessary to 
choose that company which presents the most 
complete program for you. The opportunity at 
Remington Rand Univac can only be limited by 
the individual. Excellent salaries, benefits and 
educational programs are yours to guarantee this 
limitless future. 

At UNIVAC you will be working with men who 
developed much of the basic knowledge of com- 
puters—who designed and produced components 
being used by the manufacturers in the field— 
who set the standards that the others follow. 


Send complete resumé to 


Remington. Fland Univac. 
RAND CORPORATION 
AT ANY OF THESE THREE PLANT LOCATIONS 


DIVISION OF 


MR. D. A. BOWDOIN 
Dept. JP-4 


2300 W. Allegheny Ave. 


© Registered in U. S. Patent Office Teas Pe 





SPERRY 


MR. R. K. PATTERSON 


1902 W. Minnehaha Ave. 


of UNIVAC’ 


Now is the time to come to Univac where am- 
bition and professional skill find their reward in 
limitless opportunities in an expanding organiza- 
tion. 
Immediate openings for: 

@ Computer Sales Engineers @ Product Planning 
Engineers @ Technical Liaison Engineers @ Proposal 
and Quotation Experts @ Metallurgists @ Contract 
Administration Engineers @ Field Location Engineers 
@ Instrumentation and Component Sales Engineers @ 
Electronic Engineers @ Mathematicians @ Physicists 
@ Mechanical Engineers @ Programmers @ Logical 
Designers @ Production Engineers 


MR. FRANK KING 
Dept. JN-4 
Wilson Avenue 
South Norwalk, Conn. 


Dept. JS-4 


St. Paul W4, Minn. 
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Mokes your wou easier ! 


VERYONE who specifies, buys and uses welding fittings and flanges 

has a mighty good reason for insisting on TUBE-TURN* products. 
They simplify his work! Being the world’s most complete line, they 
simplify piping design. All available from one nearby source, they simplify 
purchasing. Of unsurpassed uniformity, they simplify installation. 

These cost-cutting advantages are yours at no extra cost when you 
specify TUBE-TURN Welding Fittings and Flanges and buy from your 
nearby Tube Turns’ Distributor. You get more for your dollar with 
this leading brand! 





The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS ‘2:2: 
KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 









SIMPLIFIES INSTALLATION 





DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Cleveland * Detroit * Chicago 
Kansas City * Denver * Los Angeles * San Francisco * Seattle * Atlanta 
Tulsa * Houston * Dallas * Midland, Texas 


*"TUBE-TURN’” and “tt” Reg. U.S. Pat. Off. 












ames 
How TUBE-TURN Welding Fittings and Flanges 


SIMPLIFY YOUR WORK 
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y TUBE-TURN Weld 






ALLOY 
STEELS 








WROUGHT 
IRON 









ALUMINUM 






COPPER 







BRASS 
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NICKEL AND 
ALLOYS 





PURCHASING 


Tube Turns offers you outstanding 
rel Siglo hielme lt tagia olael MEd lela 4) 
geared tor fast service. You car 
el-tel-tale| lammisih me le) iae -1 for al your 
eeds in welding fittings and 
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INSTALLATION 
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TUBE-TURN felgeleltiai wm el-laeltl+-mni 


Available from your nearby TUBE TURNS ' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 













Detroit Tulsa 
Chicago Houston 
Kansas City Dallas 

TUBE TURNS, Dept. F-3 Denver Midland, Texas 






224 East Broadway, Louisville 1, Kentucky 






*“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off, 





Please send free copy of Pipe, Fitting and Flange Materials, 






Company Name ———__ 


Compeny Addr TUBE TURNS 


re LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
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Your Name ————_ — 





Position 











GOOD NEWS FOR 
TURBINE SPECIALISTS 





If you are a turbine specialist, turbomachinery engineer —or interested in any 
phase of the design, development testing or manufacture of large, liquid-pro- 
pellant rocket engines—we can offer you some outstanding job opportunities. 

We are one of the country’s leading manufacturers of rocket engines for the 
Armed Services and the missile industry, with a 10 year backlog of experience 
in all phases of rocket engine development and manufacture. 

New engine designs, new pumps and the powerful turbines to drive them, 
and the testing of completed engines to meet the rugged requirements of space 
flight are just some of the interesting phases of our work. 

What’s more, we offer you the added attraction of working and living in the 
beautiful San Fernando Valley in Southern California. It’s to your advantage 





to write immediately. 


Thermodynamicists—To analyze and 
develop high speed, subsonic and supersonic 
turbines. Aircraft jet engine or industrial 
steam turbine experience desired. 

Turbomachinery Engineers —To work on 
the analysis, design and development of high 
speed rotating machinery. Openings are 
available for specialists in Gearing, Bear- 
ings, Rotating Seals, Subsonic and Super- 
sonic Turbines, Centrifugal and Axial Flow 
Pumps and related mechanical activities. 


Analytical and Experimental Develop- 
ment Engineers—With background in 
Thermodynamics, Aerodynamics, or Hydro- 
dynamics, to work on subsonic and super- 
sonic turbines, radial and axial flow pumps 
and other problems associated with high 
speed rotating machinery. 

Engineers— Mechanical and Aerodynamic 
Engineers with experience on compressors, 


Write Mr. Grant Baidwin, Rocketdyne 
Engineering Personnel, Dept. 596ME, 
6633 Canoga Ave., Canoga Park, Calif. 


turbines, high speed axial flow and centrif- 
ugal pumps for analysis, design and experi- 
mental development work on high speed 
turbomachinery. 


General Mechanical Design of components 
of high speed rotating machinery such as 
gears, bearings, rotating seals, hydraulic 
drives and transmissions, turbines and 
pumps. 

Hydrodynamicists for analytical and ex- 
perimental development work on centrifu- 
gal and axial flow pumps. 


Aerodynamicists and Thermodynamicists 
for analytical and experimental develop- 
ment work on high speed subsonic and 
supersonic turbines. 


Stress Analysts with experience on high 
speed turbomachinery. Background in gas 
turbine and jet engines preferred. 


ROCKETDYNE i 


A DIVISION OF NORTH AMERICAN AVIATION, INC, 
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WANTED! 





With complete weapons system re- 
sponsibility for the SM-64 NavaHo 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


Instrumentation Design, Development & Application 
Structures, Stress, Flutter and Aeroelasticity Component and System Reliability Engineering 
Hydraulic, Pneumatic & Servo Engineering 
High Temperature Materials Engineering 


Missile Airframe Design 
Aerodynamics 


Engineering Flight Test 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge ...men who are really excited 
about this new missile science. Are you 
one of them? 


Please contact us for the full story: 


ENGINEERS TO HELP MAKE 
LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American’s Missile Develop- 
ment Engineering. 


Standards, Drawings Checking, Specifications Writing 


Thermodynamics 


Armament Systems & Components Engineering 


Mechanical & Electrical Design 


Contact: R. L. Cunningham, Missile Engineering Personnel Office 
Dept. 91-20ME, 12214 Lakewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, INC. Ao 
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// Leak'- proof Precision Dyna-seals 


solve countless sealing problems 


# Precision 
Dyna-seal 


Dyna-seal before bolt Bolt head drawn down How pressure forces sealing 
head is drawn down —with pressure applied lips against surfaces 


Vibration Proof, Lock Washer Action 


Dyna-seals bring to an end an age-old leakage 
problem on face-to-face connections. They provide a 
positive and economical liquid or vapor seal against 
a steady or pulsating pressure of up to 10,000 P.S.I. 


The practical Precision Dyna-seal is an easy-to- 
° ° e418 Dyna-seals provide uncompromising 
handle one piece unit, consisting of a flared rubber sealing performance under bolt 
° ° heads of the nuclear submarine 
sealing ring, heat and pressure bonded to a steel hinmwell periscope mounting 
washer. No grooves or special machining required. 
Permanent, leak-proof sealing without excess stress. 
(Bolting torque is reduced.) Simplicity of the Precision 


Dyna-seal greatly reduces tooling and assembly costs. 


Dyna-seals give exacting performance under bolt 
and rivet heads, cap nuts, flanges or special fittings. 
Let a Precision engineer demonstrate the Dyna-seal cost 
and labor saving advantages to you. Write today! 


30 Dyna-seals solve plug-leakage 
problem on The NATCO Hydraulic 
(@lalia-l ie elalimeaallalhiclie. 


Write for your free copies of Precision Catalog on Dyna Seals. > 


© recision Rubber Products 


Corporation - “O” Ring and Dyna-seal Specialists 





Box 431, Oakridge Drive, Dayton 7, Ohio $10""Tharése de Blainville, Québec Pie 
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PROSPECTS 
HARD TO REACH? 


Here’s the place to \ 


reach them! 








of POWER & 





MECHANICAL ENGINEERING 


under auspices of ASME 


NOV. 26-30, 1956—in NEW YORK’S great new COLISEUM 


Small investment—big _ return.. .that’s 
been the experience of the hundreds of 
companies who have exhibited in this im- 
portant exposition in the past! For there 
is no better, more effective way of demon- 
strating the value of your products and 
services relating to the production and use 
of POWER than by showing them to your 
customers and prospects. 


This year’s Exposition promises even 
greater returns than expositions of the 


Plan now to exhibit. 


past. Held in conjunction with the 
ASME’s annual meeting, it will attract 
thousands of your customers, your pros- 
pects, your most important buying influ- 
ences. In five days you’ll accomplish the 
kind of selling job that normally might 
take months! 


And don’t overlook the convenience of 
New York’s new, air conditioned 
COLISEUM—only a few minutes from 
the annual ASME meetings. 


Get full particulars about exhibit space by writing: 


22ND NATIONAL EXPOSITION OF POWER & MECHANICAL ENGINEERING 
480 Lexington Avenue, New York 17, N. Y. 


MANAGEMENT: 


INTERNATIONAL EXPOSITION COMPANY 
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Good Trapping Practice with Good Traps 
Roy Davis, Maintenance Superintend- 
ent, looks over one of the well-engi- 
neered Armstrong trap installations he 
has made at the Masonic Temple in 
Detroit. Traps discharge to 15” vacuum. 


Keeping the Coffee Perkin’ with 
Armstrong traps draining steam heated 


coffee urns. a 








Detroit’s Masonic Temple Solves Vacuum Loss 
by Installing Armstrong Inverted Bucket Steam Traps 





@& MANY AN engineering hour has 
been spent ferreting out the leaks 
in a vacuum return system. Here’s 
a tip if you have the problem: check 
your steam traps. Don’t worry about 
flash steam from traps—look for 
the traps that are leaking live 
steam. Take the case of the big 
Masonic Temple in Detroit: 

The 11,600,000 cubic foot building 
has banquet space for 4500 persons 
at a sitting. Imagine the bedlam in 
the kitchen when the steam heated 
cooking equipment couldn’t meet 
dinner schedules!—simply because 
condensate drainage was sluggish. 
The cooks were always in a stew 
and calls to the maintenance 
department were daily occurences. 

The building buys 35 lb steam 
from Detroit Edison. Line pressure 
is used for the cooking kettles, while 
regulating stations supply 2 to 3 lb 
steam for the heating system. 


Couldn’t Hold Vacuum 


Prior to the installation of Arm- 
strong traps, maximum vacuum 
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attainable was 4 inches and in some 
cases it was necessary to manually 
drain the systems and dump the 
condensate. 

According to Roy Davis, Main- 
tenance Superintendent, the instal- 
lation throughout of Armstrong 
inverted bucket steam traps has 
solved the problem. “J don’t re- 
member having had the chefs com- 
plain since... the kettles heat in a 
hurry now.” 


F. W. Emblin, Operations Man- 


ARMSTRONG MACHINE WORKS 


e Three Rivers, Michigan 


894 Maple Street 





Name 


ARMSTRONG MACHINE WORKS 

894 Maple Street, Three Rivers, Michigan 

Please send Steam Trap Book, “Flash at Traps” and 
“Vacuum Isn’t Vacuum.” 


ager, adds, ‘‘You can check the vac- 
uum gage any time now and seldom 
find less than 15" showing.” 


There’s another nice part to this 
story that only time will reveal: 
Armstrong traps have a habit of 
delivering this kind of service on 
low pressure vacuum return sys- 
tems for years and years without 
repairs. Your local Armstrong 
Representative has plenty of cases 
he can tell you about. Why not cal! 
him today? 








Company 





Trap Book plus two 
reprints explaining facts 
about trap operation on 
vacuum return service. 


Street Address 


| 
| 
; FREE: 44-Page Steam 
| 
| 





——————~—__] 


___ Zone___ State 
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Write for Your Copy: 
CARMET CATALOG 


Just out... 32 well-illustrated 
pages, containing data on all 
Carmet grades, and on Carmet 
blanks, tools, die sections, 
punches, draw die inserts, etc.; 
also special preforming to order. 
@ Write for your copy. 


ADDRESS DEPT, ME-78 
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Look How You Can 
Save with 


PREFORMED 


DIE SECTIONS 


these Blanks are preformed 
to a Finishing Allowance 


of .018"-.022" per side 


These tungsten carbide die sections are of 
Carmet CA-11, a special grade developed 
expressly for punches, dies, and other 
heavy shock applications where wear and 
abrasion resistance are required. 

These blanks have a span of 1.315" 
with a wall thickness of only .046"', but 
they were easily produced to close toler- 
ances by AL's precision preform methods. 
All surfaces are clean, smooth and free 
from defects, requiring only a minimum 
amount of grinding to final dimensions. 


For ALL your CARBIDE needs, call 


Allegheny Ludlum 


Carmet carbides can be accurately pro- 
duced to practically any shape or size your 
designs may require, and can be supplied 
preformed as desired. Typical highly suc- 
cessful applications includeinserts fordraw- 
ing, heading, extruding and blanking dies; 
gauge and wear parts; pins; bushings; etc. 

Find out, TODAY, how you can cut 
costs with preformed Carmet. Write or 
call Allegheny Ludlum Steel Corporation, 
Carmet Division, Wanda and Jarvis 
Avenues, Detroit 20, Mich. 


FINE too. steel 
Since 1854 





weos390 


MECHANICAL ENGINEERING 


















‘BALTIMORE 


public housing projects 
heating plants 


consolidate 







TO SAVE $70,000 annually 


— 


The Engineering firm of Egli & Gompf, Inc., gave careful 
consideration to the hot water and heating requirements 































for the two new housing projects in addition to three 
existing projects. Studies compared the annual costs of five 
existing boiler plants and two new boiler plants for the 

new projects against a single large centrally located heating 
plant. The final analyses show that consolidating all of 

the hot water and heating requirements into one plant would 
save more than $25.00 per family per year or a total of 
$70,000.00 annually. 


Erie City, with over a century of steam generating 
. et a ‘ia 4 2 ERIE CITY — 
experience, can he ou to greater steam economy an 
d : dability. Eri i, desi d manufactures boil 120,000 !¥/nr Two-Drum 
ependa . Erie esigns and manufactures boilers ‘ 
P ee ee Boilers serve 2804 


and the complete line of com- Families 
ponents, including firing equipment, 
offering single responsibility for 
erection, performance and 
service. Write for general catalog 
SB-504 


— 


ae , 
Shae i, 
2 arayvetre 


Air view shows four of the 
five public housing projects for 3 
Housing Authority City of Baltimore, . 
Maryland. The fifth project is out 
of the view at the upper right. 


EGLI & GOMPF, INC., CONSULTING ENGINEERS 
PAUL-RICE ENGINEERING CO., CONTRACTORS 


3 aT You can depend on Erie City 4or sound enginecriny 
1:1) a ERIE CITY IRON WORKS: S:z. 2. 


pgquee™ Seweter,,. 

: STEAM GENERATORS ¢ SUPERHEATERS *¢ ECONOMIZERS ¢ AIR PREHEATERS 

UNDERFEED AND SPREADER STOKERS ¢ PULVERIZERS 
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Econottly- Wise: 


fabricated panels 
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£ quality- 


make installation easiet, 


s precisely 

faster. 

Costly mistakes are avoided by utilizing 
engineering skill and valuable experien i 
Irving: 

© Irving quality 


minimum 
of customer satis- 
grating application 


gratings require 
tion of over 50 years 


puta 
guarantee of effective 


Irving re 
faction is your 


PIONEERS of 
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SUBWAY RATING re 


: fifa eee 
j BUS LAUNDRY je a AY 
13 


Strong; self- 


> 


Self-ventilating; 
durable 








Irving 
ALUMINUM Gratings- 
rustproof, sparkproof, 


lightweight 








TERRY SOLID-WHEEL siMPLiciT y 


MEANS SUSTAINED HP 


A Terry solid-wheel turbine is simplicity itself. 
Particularly the rotor. This is a single forging 
of special composition steel. And, unlike a 
built-up wheel, has no separate parts to loosen 
or work out. 


Blade wear which might occur after years 
and years of usage is of little consequence, 
because the power-producing action of the 
steam takes place on the curved surfaces at the 
backs of the buckets. Thus wear does not 
materially affect horsepower or efficiency. 


The blades can’t foul. There is a one inch 
clearance on either side of the wheel and, in 
addition, the blades are double rim protected. 
There is no need for close axial blade clearance, 
because the steam enters the buckets at right 
angles to the shaft. 


Perhaps you, too, can profit from Terry solid- 
wheel stamina. Bulletin S-116 gives complete 
details. Send for a copy today. 


TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONNECTICUT 


This Terry solid-wheel turbo-geared unit is rated 
600 hp, 4000/650 rpm for 820 psi, 825°F steam with 
275 psi back pressure. 


TT-1263 
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TO THE MEMBERS OF 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


C. E. Davies, Secretary 
The American Society of Mechanical Engineers Ry ah has.s o's nse CE bb Coed wd wie 
29 West 39th Street, New York 18, N. Y. 











Please send an application and information regarding ASME to the following: 


SI rg toe re nc oe ye a abe ben ees Se, , cae a te a ho as vd ooeea es bce 
EY > ieee os gl tack Vacs ae oowe bia ke REO ga) lake > i ee OE ee re 
ONS id 5G, on ans o sds a OMG Wl bahar A cat i. Soo, sae heeb bubepene 
OS OR  ioat te ck eG rs pe NRA Omen OEE ATRESIA RAE Go i Sa 
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NOW! — another 


cost-saving service 
from your nearby 


BOSTO 
DISTRIBUTOR 


STANDARD STOCK 












76 TOOTH SIZES 
321 stock BORES 





BORED -TO- SIZE 


SPROCKETS 


complete with Keyway and Setscrew 


FINISH BORED —READY TO INSTALL 
Single width steel sprockets ¥” Pitch through 
1” Pitch—in 76 commonly used Tooth Sizes 
—with a full selection of finished bore diam- 
eters for each sprocket—complete with key- 
way and setscrew. 


ELIMINATE BORING EXPENSE You save 
expense of reboring, keyway cutting, drilling 
and tapping for setscrew—and avoid down- 
time in emergency replacements. 


BOSTON GEAR QUALITY Sets the stand- 
ard for precision and performance—assures 
longer service life for both sprockets and 
chain. 


OFF-THE-SHELF DELIVERY More than 100 
BOSTON Gear Distributors can supply 
BORED-TO-SIZE Sprockets from stock. 
Get complete information, on any question 
of sprocket selection or application, from 
factory-trained specialists . . . at the Distrib- 
utor near you. Boston Gear Works, 
66 Hayward St., Quincy 71, Mass. 


cau. vor BOSTO 


DISTRIBUTOR 


For nearest Distributor, look under “GEARS” 
















“OFF-THE-SHELF” — 
AT FACTORY PRICES 


The BOSTON Gear 
complete line provides 
any Sprockets you 

need including 
SHOLD-A-GRIP 
interchangeable tapered 
Sprockets and Bushings. 
For complete listings, 
see BOSTON Gear 
Catalog No. 56. 









in the Yellow Pages of your Telephone Book. 
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Looking for left-hand twist drills? 
herringbone mill pinions? 

synthetic oil seals? 
flexible metal hose? 

turbine pumps? 


When 15,000 Mechanical Engineers need 
specific product data they turn first to 


MECHANICAL CATALOG 


(and so do 105,000 of their associates!) 


Every year, more than 15,000 Mechanical Engineers ask for and receive 
their copy of MECHANICAL CATALOG. They find it an indispensable aid 
in filling design specifications and in locating sources of supply 

for thousands of different items. 


It is the only directory of its kind in Industry .. . 
yet it is made available at no cost by the ASME to any member who needs it. 


The 1957 Edition of MECHANICAL CATALOG is now in preparation... 
larger, more complete than ever. To reserve your copy, watch for 

your request card in the mail. Just fill in the information asked for, 

sign and mail. Your personal copy will be shipped to you 

as soon as it has been printed. 


IMPORTANT NOTE TO ADVERTISERS: 


It is still not too late to include your product catalog in the 1957 Edition. 
The cost of getting it into the hands of the men who specify 
is exceptionally low. 


For complete details on rates and final closing date, write, wire, or phone 


now to: 


MECHANICAL CATALOG 


American Society of Mechanical Engineers 
29 West 39th Street 

New York 18, New York 

PEnnsylvania 6-9220 
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If you work with small instrument type bearings 
you'll find this new, authoritative publication an 


extremely valuable and handy source of ry 
data arranged in convenient form for practica 


== 
=| 


| 
| 
| 





— 7 3 


reference. 


LOOK AT THESE FEATURES... 


® A helpful survey article: “‘racrors TO CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS.” 
® Acomplete, practical presentation of bearing facts: 
Types of bearings Lubrication 
Materials Applications : 
Radial and Axial play 
WRITE TODAY...GET YOUR NAME ON OUR 


Components 
Torque 


Engineering standards 
Tolerances Mounting practice , 
etc. PRIME DISTRIBUTION LIST FOR MAILING 
~ SOON-"HOT OFF THE PRESS"! 


Mlb gary, 

Thitattsy) 
MALO 
MALLU 


it— 


Dynamic and static loads 


® Large, clear illustrations. 
® Big, easy to follow charts. 
® Convenient nomographs and conversion charts. 


© Simple bearing designations make ordering easy. 


~ ‘June, 1956 - 101 


MECHANICAL ENGINEERING 














HOW O/MICH IMPROVED FABRICATED PART PERFORMANCE AND SAVED 23%! 


Formica studied performance require- 
ments, developed a special grade, pro- 
duced a better part, and saved the 
customer 52c a pound. 


Are you buying laminated plastic properties you don’t 
need? Or are you paying the penalty of poor product 
performance because you’ve been short-changed on 
essential properties? 

You can never be sure until you have a Formica fabri- 
cating engineer check your performance requirements. 
Tell him what you need, where and how you'll be 


| - 
blueprint 


: a” 
lis OT1t 


ry 
Y fall 
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. tell us your performance ~ 
requirements and we'll . 
save you money 






using your fabricated part. Then he’ll select the one 
grade that’s best and most economical for you. 


With 52 standard grades, and a competent research 
staff to develop special new ones, there’s never any 
compromise with grade selection at Formica. And design 
modifications recommended by Formica fabricating 
engineers will further help to produce a better part, 
frequently at big savings. 


This fabricating service is part of Formica-4, designed 
to give you the best grade at lowest cost for your applica- 
tion. Call your Formica district office or send us your 
blueprints and your performance requirements. Formica 
Corporation, subsidiary of American Cyanamid, 4611 
Spring Grove Ave., Cincinnati 32, Ohio. 
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RELIANCE 
Totally Fhotected 
MOTORS 
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Corrosion resistance is not enough to stop acids or alkalies from chewing 
up a motor in a hurry. That is why the wise engineer selects Reliance 


Corrosion-Proof Motors for corrosive service. 


These motors are built to withstand the onslaught of destructive chem- 
icals for years. Housings are made of virtually indestructible cast iron. 
Exterior contours are designed to slough off liquids—no nooks and cran- 
nies to retain corrosive elements. Enclosures are sealed to prevent any 
leakage . . . Metermatic lubrication systems provide complete protection 
against burned out bearings and contaminated lubricants. 


Anyway you look at them, Reliance Corrosion-Proof Motors can take 
it—and you’re not limited in the choice of motors either. A complete line 
of a-c. motors, 1 thru 300 hp., is available in all mountings, frequencies 


and voltages. 


Why not call your Reliance representative today and get all the details. 


B-1505 


RELIANCE -txcinetaine co.° 
DEPT. 296A, CLEVELAND 10, OHIO 
CANADIAN DIVISION: WELLAND, ONTARIO 
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ENGINEERS 


ALL FIELDS 





The portraits of tomorrow’s propulsion systems are 
rapidly becoming realities at Aerojet-General. America’s 


foremost manufacturer of rocket powerplants, Aerojet 
is a major contributor to this nation’s most critical rocket 
and missile programs. 


But creation takes talent. 


Operations at Aerojet’s California plants, near Los 
Angeles and Sacramento, are expanding rapidly. Un- M ATH F M ATI CI A NS 
paralleled career opportunities exist for scientific and 


engineering personnel at all levels of experience. 


Please write the Director of Personnel, Aerojet- 
General Corp., Box 296, Azusa, Calif. or Box 1947, M FT A l Li) RG STS 
Sacramento, Calif. 

Your resume will receive immediate, confidential 


mma HYCC(GMEPU convonarion al : a 


THE 


A Subsidiary of GENERAL 
The General Tire & Rubber Company 











ENGINEERING 
sacramento, cauironsia HIYA TT TRE Daa BY 


MORE POWER FOR ALR POWER 


AZUSA, CALIFORNIA 
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Stroboscopic 
Light 


for the design 
of Better 
Turbine Blades 


The control of the complex vibra- 
tions of large turbine blades and parts 
is one of the most difficult problems 
facing the steam-turbine designer. Care- 
ful, thorough design is needed if these 
rapidly moving elements are to operate 
satisfactorily at extremely high pressures 
and temperatures for a normal life ex- 
pectancy of 20 to 30 years. 

At the Westinghouse Electric Cor- 
poration, engineers have found the 
General Radio Strobotac and Strobolux 
a considerable aid in studying the vi- 
bration-damping characteristics of 
turbine material. An electromagnetic 
exciter maintains a sample bar in vibra- 
tion, while stroboscopic light produces 
a stationary image. The bar’s vibration 
amplitude can then be accurately 
measured with a microscope. 

High intensity, short-duration 
flashes of stroboscopic light make pos- 
sible detailed visual observation of the 
vibratory deflection patterns in “‘s/ow 
motion’’. Because stroboscopic light 
does not in any way affect the vibration 
performance or other characteristics of 
the test specimen, this technique has 
proven invaluable in the development 
of blades for turbines of all types. 





Type 631-BL STROBOTAC® 


. +. Self-contained, portable, operates from 115-v, 60 cycles 

. . basic stroboscope unit for visual examination of rapidly 
moving parts and mechanisms and for use as a versatile 
tachometer for speed measurements . . . direct-reading 
range of flash repetition rate is 60 to 14,400 rpm; instrument 
will “stop” motion to 100,000 rpm .. . Price $1 





90 West Street NEW YORK 6 


920 S. Michigan Ave. CHICAGO 5 
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275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


PHOTO COURTESY WESTINGHOUSE ELECTRIC CORPN., PITTSBURGH, PENNA. 


Stroboscopic light has a wide field 
of application. This versatile tool can be 
applied to a wide variety of mechanical 
and electromechanical problems. 
General Radio Stroboscopic Instru- 
ments have been used to detect resonant 
modes in equipment to be mounted in 
aircraft and to inspect armatures and 
other moving parts of high-speed rotat- 
ing machinery. Other uses include de- 
tailed examinations of the operation of 

- governors and automotive fuel- 
injection devices, office dictating equip- 
ment, pumps and fans in air-condition- 
ing equipment, cloth-cutting and 





Type 648-A STROBOLUX® 
. . produces light intensity 100 times that of Strobotac . . . 


flash-rate up to 6000 per minute... 
Price $23 








8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA 


1000 N. Seward St. LOS ANGELES 38 


operates from Strobotac 





envelope-folding machinery, centri- 
fuges used in forming jet-engine rings, 
magnetic-tape systems in high-speed 
computers, phonograph and other 
small instrument and timing motors. 
Clear, stationary images of rapidly 
moving objects are produced with the 
aid of the G-R Strobotac . . . Strobolux 
. or Strobolume . . . where it is impos- 
sible to see this movement with the un- 
aided eye. For this reason, these instru- 
ments are used in a wide variety of 
work. Leading manufacturers have 
found this equipment indispensable in 
research, production-testing and main- 
tenance work of all kinds. 





Type 1532-8 STROBOLUME 


. high intensity illumination 500 times that of Strobotac 





flash rate up to 1200 per minute, up to 3000 per minute 


at reduced intensity . . . 


Price $265. 


ab. and repetitive operations of an 
kind, and that includes just about. every plant. 
Write for the G-R Stroboscope Bulletin. 


GENERAL RADIO Company ‘ . 3 6 Stroposcoic instruments cn elo you There's use 
~~ s F hem wherever there are moving parts or 
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flash rate controlled by Strobotac, 
G-R Contactor, or “homemade” make-break mechanism . . . 
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A unique springmaking service . . . 


making available to bustling industrial areas a vast poo! of 






integrated skill and research—through separate, complete 











operating Divisions 
Factory-trained sales and 
engineering field men 


Design literature 
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ASSOCIATED SPRING CORPORATION 


REVERSE FLOW by C. H. WHEELER 


Cleans Steam Condenser Tube Sheets 
Without Loss of Load 


When debris and organic growth collect 
on the tube sheets of a C. H. Wheeler 
Patented Reverse Flow Steam Con- 
denser, you don’t have to shut it down 
for cleaning. It cleans itself—without 
loss of load. Sluice gates arranged 
within the condenser may be controlled, 
either electrically or hydraulically, to 
reverse the flow of cooling water through 
the tubes. This sudden reverse flow 
literally flushes away leaves and debris, 
dislodges crustaceous matter from 
clogged tubes. 


Because of 100% water flow during 
back flushing, there is only a negligible 
dip in vacuum momentarily, thus per- 
mitting continuous load on the turbine 
The Reverse Flow Condenser cleans 
itself in minutes, compared with hours 
of downtime when tube sheets are 
manually cleaned. A typical report 
shows a half-inch loss of vacuum (due 
to fouled tubes and tube sheets) was 
restored in five minutes after reversing 
the flow of cooling water. Often, a 
C.H. Wheeler Reverse Flow Condenser 
goes two years or more without shut 
down for cleaning, depending on the 
condition of the cooling water. 


New, exclusive deaerating features and 
construction techniques help make 
C.H. Wheeler Steam Condensers ‘‘First 
in Efficiency.” Let C. H. Wheeler 
Custom Engineer your next steam con- 
denser. Phone or write C. H. Wheeler 
Manufacturing Co., 19th & Lehigh, 
Philadeiphia 32, Pa. ... Manufacturers 
of Steam Power Plant Condensers 
¢ Vacuum Equipment « Marine Auxil- 
iary Machinery * Water Supply, Drain- 
age and Circulating Pumps. 
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HOW "REVERSE FLOW” WORKS 


Left Side Shows Normal Operation 


Water enters inlet A with right port 
open. Flows through tube bank C to rear 
of condenser...returns through tube 
bank D to front of condenser and dis- 
charges at E. 


Right Side Shows Reverse Flow 


Sluice gates move on a common stem. 
Water flows up through channel B, and 
through tube bank D to rear of con- 
denser .. . returns through tube bank C 
to front of condenser. 


In the C. H. Wheeler Divided Water Box Design, each 
half of the condenser can be back-flushed independently. 
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Thermal Resistance...Chemical Resistance! 
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Now, American, through its tech- 
nical research, has perfected the 
mechanical interlocking of the 
man-made fibers listed at the 
left, to produce three-dimensional 
felt structures. 


These new Felts have excep- 
tional chemical resistance with 
thermal stability to 300 F. They 
are non-hygroscopic, biologically 
stable and are available in a com- 
plete range of thicknesses. 
Precision engineering assures 
close density and thickness 
control. 


The properties which char- 
acterize these new Felts are being 
utilized in filtration—laminated 
plastics as reinforcing material— 
high temperature bearing seals— 
gasketing. In fact, end uses are 
unlimited! 





American’s engineering and 
research staff is prepared to sup- 
ply you with complete data and 
product recommendations. 


WRITE TODAY! 
American Felt 
Com ) 


GENERAL OFFICES: SOGLENVILLE ROAD, 
GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, 
Detroit, Cleveland, Rochester, Philadelphia, 
St. Louis, Atlanta, Greenville, S. C., Dallas, 
San Francisco, Los Angeles, Portland, San 
Diego, Seattle, Montreal.—PLANTS: Glen- 
ville, Conn.; Franklin, Mass.; Newburgh, 
N. Y.; Detroit, Mich.; Westerly, R. L— 
ENGINEERING AND RESEARCH LAB- 
ORATORIES: Glenville, Conn. 
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On all General Electric High-speed Turbines, 


Well-designed, efficient seals... 


a . , 
ie Highly efficient, easily-replaced carbon packings 


For the most effective shaft-end sealing, well-designed, low- 
cost carbon packings are used on G-E High-speed Turbines 
to seal steam pressures up to 75 psig. Made of non-galling, 
self-lubricating carbon-graphite, these segmental rings have 
high mechanical strength in the small sizes used, assuring 
long life under normal operating conditions. A garter spring 
in an offset ““V”’ groove holds each ring together and presses 
it firmly against the side of the chamber, forming a tight seal. 
This unique arrangement permits the rings to support their 


S 


z 
_“ 
Z ; : as 
Z own weight and to adjust themselves to the shaft position, 
Z hereby reduci 
Yj thereby reducing wear and increasing the life of the seal. 
¥ My, SS The rings are contained in compact external packing boxes, 
and can be easily inspected or replaced without breaking 
the horizontal joint of the wheel casing. 
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cut steam leakage... 


Reliable, long-life metallic-labyrinth seals 


To effectively minimize shaft-end steam leakage where 
shell pressures exceed 75 psig, segmental, high-low tooth 
metallic-labyrinth seals are used in combination with carbon 
packing. Between stages, straight-tooth metallic-labyrinth 
seals are always used. For maximum seal efficiency, minimum 
clearances between the teeth and the shaft are maintained 
by precision-machined hook fits in the packing housing. 
Shaft scoring is practically eliminated since the leaded-bronze 
segments are spring-backed and can move outward should 
there be accidental contact with the shaft. When unbalanced 
steam pressure forces axial movement of the seals, the shoul- 
ders of the rings and the housing engage to form a tight 
steam seal. All labyrinth seals are designed to compensate 
for thermal expansion, thus assuring a most efficient steam 


seal at operating temperatures. 


The careful design and manufacture of these steam seals is 
your further assurance of low maintenance and consistent 
reliability of G-E High-speed Turbines. Why not check into 
the many other sound design features built into these me- 
chanical drives? Your Apparatus Sales Representative will 
be glad to explain the many benefits they offer to your opera- 
tion. Contact him for further information or write for Bulle- 
tin GEA-6232, General Electric Company, Section 241-7. 


Schenectady, N. Y. 


Progress /s Our Most Important Prodvet 
GENERAL @ ELECTRIC 














New Socony Mobil building, New York City. Galbreath Corp., 
owner; Jaros, Baum & Bolles, Consulting Engineer; Kerby 
Saunders, Inc., Air Conditioning Contractor; Turner Construc- 
tion Co., Builder. 


WORLD’S LARGEST AIR CONDITIONED COMMERCIAL OFFICE 
BUILDING USES 75 FANS, 22 CONDITIONING UNITS BY “BUFFALO” 


A new landmark at Lexington and 42nd St., New York, the Socony Mobil building is a model for office buildings 
of the future. It is the largest fully air conditioned commercial office building in the world — the largest built 
in New York in a quarter-century. Offering so much to tenants, it is little wonder that its 1,300,000 square feet 
were virtually 100% rented before completion. 
















Selection of “Buffalo” for all the fans and many 
of the conditioning units reflects the confidence 
which engineers, owners and contractors have 
placed in “Buffalo” for the past 79 years. You 
will find “Buffalo” air handling equipment in 
outstanding plants, hotels, institutions, stores and 
public buildings throughout this hemisphere. 
And everywhere, you will find it performing to 
satisfaction, because “Buffalo” builds the “Q” 
Factor* of Quality into every unit. If you have 
a job for air, write “Buffalo” into the plans to 
insure the results you want. 
















“Buffalo” Type BL Fans handle air in Socony Mobil 
building. These fans (some of them 13 feet high) plus 
“Buffalo” Axial Flow Fans and “Buffalo” Shorthoy 
Ventilation Units move all the air. PCLW Dehumidifiers, 
Humidifiers and PC Air Conditioning Cabinets process 
the air for various zones. 







*The “Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 







Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 






VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Now for the first time, a Fast’s Coupling for 
light and medium drives—at a new low cost! 


It’s the new Fast’s Coupling MODEL B—a 
lighter, smaller coupling with all the famous 
Fast’s features never before available at such 





All steel, dust and moisture proof with 
metal-to-metal seal, Fast’s MODEL B is avail- 
able for shaft sizes up to 254”. Like all Fast’s 


a low cost! 

The new MODEL B fills the needs of 
manufacturers of fans, blowers, pumps and 
other light-to-medium drive units where 
coupling cost is as important as performance. 
Koppers engineers designed it to eliminate 
the cost barrier and offer Fast’s rugged de- 
sign and trouble-free performance for hun- 


Couplings, it’s sold with service... Koppers 
free engineering service that guarantees the 
right coupling for the job. 

The new Fast’s MODEL B Coupling may 
offer a profitable solution to your light or 
medium drive coupling problems. Find out 
how by writing for full details to: KOPPERS 
COMPANY, INC., Fast’s Coupling Dept., 3406 


dreds of new applications. Scott St., Baltimore 3, Md. 


on" FASTS Couplings. 





| 
l 
; KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3406 Scott St., Baltimore 3, Md. | 
Gentlemen: Please send me more detailed information on the new | 
Fast’s Coupling MODEL B. | 
DS RIB Sa 0:5 vce 5 adn 0 ccednesendaess0bes cheese piwekenegsdeseses | 
| | 

METAL PRODUCTS DIVISION + KOPPERS COM- 
PANY, INC. + BALTIMORE, MD. This Koppers | CORRODE « 0.6:0.00000 0 cccccccegsoconetecceneeaseserreresoesoceooore | 
Division also supplies industry with American Ham- | dd | 
mered Industrial Piston and Sealing Rings, Koppers | A POSS. wc cccccccccerscescccceesresese essere sesesesssssssssesese | 
Electrostatic Precipitators, Aeromaster Fans and Gas | | 
Apporatus. Engineered Products Sold with Service City TYTTUTITTULITTTT TTT ee ee : 
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20-year veterans—all— 
with Crane “one-cost’”’ service records 


A CASE HISTORY — What better 
hedge could a power plant have 
against high maintenance costs? 

Call it foresight or sound buying 
practice, the Fort Bend Utilities 
Co., Sugar Land, Texas, knows the 
bigger value in quality steel valves. 
For 20 years now, these Crane 600- 
pound gates have been operating 
with no added cost beyond original 
investment, except for occasional 
repacking. 

The valves are on a main header, 


CRAN E. VALVES & FITTINGS 


PIPE « KITCHENS « 


with working pressure at 400 psi, 
750 deg. F. 

As a subsidiary of Imperial Sugar 
Co., the Fort Bend Utilities plant 
supplies steam to the neighboring 
Imperial Sugar refinery through the 
valve shown being operated. This 
8-in. Crane No. 76XR steel gate has 
to its credit 20 years of faithful once- 
a-week operation with the refinery’s 
weekend shutdowns. The other 
valves assure dependable steam 
control to units in the power plant. 


PLUMBING 


Service records like this result 
from internal valve quality. They 
begin with the greater care Crane 
gives to design, castings, heat treat- 
ing and machining. 

Don’t be misled by outside sim- 
ilarity to Crane 
steel valves. Get 
the facts from 
your local Crane 
Representative 
or by writing to 
address below. 





HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Conductors 
to welding mach. 


Heloarc 


fixture 


Low Pressure 


With main and reheat steam piping 
for steam-electric power plants be- 
coming heavier and more difficult to 
handle because of increasing wall 
thicknesses, more and more of the 
welding previously done in fabrica- 
tors’ shops must be handled in the 
field. This, coupled with the need for 
still better welding techniques to 
combat higher operating pressures 
and temperatures, demands even 
higher standards of design and work- 
manship to compensate for the less 
favorable conditions often encoun- 
tered in the field. 

One way in which M. W. Kellogg 
sets the pace in field fabrication is 
with K-Weld*— Kellogg’s unique 


gos 


AVEC AVA aCe 


Inter. diate Press 


High Pressure 


inert gas shielded technique of arc 
welding. With K-Weld, complete 
penetration and a highly uniform 
internal contour are assured without 
the use of backing rings. Incorporat- 
ing a Kellogg development which 
controls internal gas pressure and 
shape of the interior weld surface 
automatically, K-Weld is recognized 
as the ultimate in welding techniques 
for any type or size of alloy piping — 
both for shop and field fabrication. 
A 12-page booklet, “For The 
Modern Central Power Station,” 
describes K-Weld and other M. W. 
Kellogg facilities for the design, fab- 
rication, installation, and testing of 
main and reheat steam piping. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


The Canadian Kellogg Company, Ltd., Toronto 


¢ Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of and patented by The M, W, Kellogg Company 





KELLOGG’S 


FIELD 


WELDING 


TECHNIQUES 


KEEP PACE 


K-Weld root bead is laid while the pipe in- 
terior is under controlled inert gas pressure 
in the gas chamber fixture. Diagram at top 
of page shows detail of this portable gas 
chamber fixture and how interior weld sur- 
face is controlled by varying pressure. 

K-Weld is always under the supervision 
of a Kellogg inspector, supplementing final 
radiographic inspection. In addition, a per- 
manent chart record is made on the poten- 
tiometer of all steps in welding and stress 
relieving. 


POWER PIPING-THE VITAL LINK 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


AERODYNAMICS 


AERODYNAMIC ENGINEERS AND SCIEN- 
TISTS are urgently needed now at Convair in 
beautiful, sunny San Diego, California. Excel- 
lent career opportunities exist for junior and 
senior engineers for aerodynamics, perform- 
ance and heat transfer analyses related to 
advanced projects in the supersonic Mach 
number range. A balanced background in 
experimental and theoretical aerodynamics is 
ideal for these positions. Analytical aerody- 
namic studies using analogue and digital com- 
puters are an integral part of this work. 
Challenging positions are also available for 
aerodynamicists experienced in research and 
development wind tunnel and firing range 
tests. 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department 
truly the “engineer's” engineering department 
to challenge your mind, your skills, your abili- 
ties in solving the complex problems of vital, 
new, long-range programs. You will find sala- 
ries, facilities, engineering policies, educa- 
tional opportunities and personal advantages 
excellent 

SMOG-FREE SAN DIEGO, lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
...a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor) living. Housing is plentiful 
and reasonable. 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL DEPT. 618 


CONVAIR 


A Division of General 


3302 PACIFIC HIGHWAY 
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Dynamics Corporation 


SAN DIEGO, CALIFORNIA 
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Southern factory finds economical answer 
to plant heating problem 


Much of the South’s rapid industrial 
expansion can be credited to its year- 
around sunny, mild climate. But this 
same climate has presented some unique 
heating problems to manufacturing firms 
like Hunter Fan and Ventilating Com- 
pany of Memphis, Tennessee. Their 
particular problem was to provide an 
efficient yet economical heating system 
for their new factory building. 

In addition to the normal heating 
requirements, experience indicated that 
“chill” conditions prevailed during many 
winter and early spring days, particu- 
larly in the morning hours. This “part 
time” heat requirement indicated the 
need for a conventional system that 
could not only handle their normal needs 
but also have sufficient flexibility to meet 
these varying demands. Specifically what 
they needed, Hunter plant engineers 
decided, was a system that instantane- 
ously handled a wide variation of heat 
requirements and yet was low in initial 
cost, maintenance, and compact enough 
to fit limited space in modern, low 
factory structure. 

As cooling and ventilating specialists, 
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they examined and evaluated all types 
of heaters and heating systems. Ten 
Dravo Counterflo heaters were found to 
be the ideal answer to their plant heat- 
ing requirements. 

Regardless of your plant location— 
East, West, North or South—you’ll be 
dollars ahead by carefully investigating 
Dravo’s quality heaters to see how their 
many features work for over-all heating 
efficiency and economy every day of 
operation. The coupon below will bring 
you all of the details—mail it today! 


To meet an estimated heat loss of 7,400,000 
Btu per hour in their new plant, Hunter Fan 
installed five 1,000,000 Btu, four 500,000 
Btu and one 400,000 Btu Dravo Counterflo 
Heaters. 


The new L-shaped factory building, 350 by 
420 feet, supplies 108,000 square feet of 
manufacturing and storage space. Dravo 
Heaters meet varying heat requirements 
easily despite the fact that one-sixth of plant's 
total wall space is window area. 


























a a ce a ee es ce ee ee ee ee ee ee ee ee ee ee 
| Dravo Corporation, Department A-1206 

| Fifth & Liberty Avenues Dp RAV oO 

| Pittsburgh 22, Pa. 

| 1 am interested in Dravo Heaters for CORPORATION 

Pittsburgh 22, Pennsylvania 

Sensi tiiennens Representatives in principal cities 

| Please have a representative call 

| 

| Nome__ ne a es ers wy 

| 

| Company_ 

: Ng ee - _ — 
| City. Zone State 
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Boeing “M.E.’s” help meet two pressing jet-age problems 


Boeing mechanical engineers play an 
important part in designing such ad 
vanced devices as the prototype sound 
suppressor ( top and thrust reverser (bot 
tom ), shown installed on the Boeing 707. 
On production 707 jet airliners, however, 
the two will be combined into a single 
unit capable of performing the duties of 


both the suppressor and reverser. Test 
results have been so satisfactory that 
Boeing has contracted to deliver 707s to 


airlines, beginning in late 1958, equipped 
with sound suppressor-thrust reversers. 
Mechanical engineers work closely 
with other engineers at Boeing in design 
and research for the 707, the KC-135 
tanker-transport, the B-52 jet bomber, the 
BOMARC IM-99 weapons system, and 
aircraft of the future. Their work is chal 
lenging, at the frontiers of knowledge in 
design, rocket, ram jet, and nuclear power 
and flight testing, 


fluid dy 


struc tural 
thermo 


researc h, 


stress analvysis, and 
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namics, investigating the problems of 
heat, compressibility, elasticity and 
“creep,” and in many other activities. 

Boeing now employs more than twice 
as many engineers as at the peak of 
World War II. But, because of steady ex 
pansion, more topnotch technical men 
are needed. They will work with superb 
facilities, including the multi-million-dol 
3oeing Flight Test Center, the 
latest electronic data reduction equip 
ment, and a new wind tunnel, which 
will be in operation shortly, capable of 


lar new 


velocities up to Mach 4. 

Boeing engineers work in closely knit 
project teams. [here are regular merit 
reviews, individual recognition and 
ample scope for creative expression. En 
gineering aides and draftsmen handle 
routine jobs, freeing engineers for the 
numerous stimulating assignments. 

Life is pleasant for Boeing engineers 
and their families in the progressive, com 


fortable-size communities of Wichita and 
Seattle. How would you like to do inter- 
esting and vital work with one of the 
world’s leaders in aviation? Inquire now 
about an opening on one of Boeing’s re- 
search, design or production teams. 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. F-52; Seattle 14, Wash. 
R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. F-52, Wichita, Kansas 
If you want further information on the advan- 


tages of a career with Boeing, please send cou- 
pon to either of the above addresses. 


Name 

College(s) Degree(s) Year(s) 
Address 

City Zone State 


Telephone number 


SOLEMN 


Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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Built on an 
Unassailable Foundation 

















BOILER FEED 
PUMPS 


ano DESION 


G $ 
N Y material ‘ ° 
Ault For complete information on 


Pacific Boiler Feed Pumps 
Write for Bulletin 122. 


PACIFIC PUMPS INC. 
HUNTINGTON PARK, CALIFORNIA 

Offices in All Principal cities 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 








@ 
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HELICAL GEARING 
FIRST REDUCTION 


DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 





How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 
Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 
motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 


3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 
J-07349-A 





WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TORBAY! 
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Visit us when 
you vacation in 


MEW ENGLAND 


you may be able to enjoy this bettérs, 
living all year long. 


New England vacations are always lots of fun. 
But they can’t compare with year ’round living in 
this pleasant countryside. 

This year make your visit a double-duty visit. Plan to 
spend at least one day at our East Hartford headquarters. 
It’s possible that you and your family will be able to enjoy 
New England living advantages twelve months a year. 

Our jet engines have won tremendous international 
acceptance. As a result, we have innumerable openings at 
many levels. These are career openings — not just jobs. 
They all offer unusual opportunities for professional growth 
and advancement. 

To further increase your professional development, 

a nearby graduate center, established in conjunction with 
Rensselaer Polytechnic Institute, offers training toward 
advanced degrees. Employees are eligible for 

substantial tuition assistance. 

It is impossible to itemize all our tangible and intangible 
advantages. To learn more, mail the coupon immediately. 
Your telephone number is important since we may want 
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Mr. E. M. Peterson, Dept. 8, Design Employment 
Pratt & Whitney Aircraft, East Hartfi Conn. 


I would like to learn more about your openings for product and 






to call you to arrange a meeting with our supervisors. a component designers. My experience has been in the following 
1eiGs: 
JG Nuclear Design C Aerodynamics © Bearings i 
() Compressors © Hydraulics C1) Piping 
§ © Turbines O Gears © Controls 1 
© Structures ~) Valves © Test Equipment 
© Afterburners and © Heat Exchangers (] Test Rigs i 
C Related Equipment and Combustion Problems.......... I 
Total years Mechanical Design experience 
DIVISION OF UNITED AIRCRAFT CORPORATION You can reach me at........ . Most convenient I 
Ps (home telephone) i 
EAST HARTFORD 8, CONNECTICUT hours for receiving calls are between i — i 
World’s foremost designer and builder of aireraft engines ” I Sadek Sache pao sss cones tgeeneees I 
ll ’ i MN onc sc cvcsscsecce 


CITY. . vivevscceses : ... STATE , 
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ENGINEERS ...LOOK 


TEN YEARS AHEAD! 













A Douglas engineer lives here 


Will your income and location 

allow you to live in a home 
like this...spend your 

leisure time like this? 
















They can...if you 
start your Douglas © 
career now! 




















Your objectives are probably high professional standing, good income, 
good security and good living. All four can be achieved at Douglas. 

Douglas has the reputation of being an “engineer’s outfit,” with the 
three top administrative posts being held by engineers. Maybe that’s 
why it’s the biggest, most successful unit in its field. Certainly it offers 
the engineer unexcelled opportunities in the specialty of his choice 
... be it related to missiles or commercial or military aircraft. 

You’ve looked around. Now look ahead... and contact Douglas. 

For further information about opportunities with Douglas in Santa 
Monica, El Segundo and Long Beach, California and Tulsa, Oklahoma, 


write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Boulevard, Santa Monica, California 






First in Aviation 
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Advantages of the Ljungstrom Air Preheater 
® Size for size, recovers more heat than any other type. 


® Reduces fuel consumption. Permits use of lower-grade 


fuels. Increases boiler output and reliability. 
® Eliminates cold spots...keeps corrosion to a minimum. 
© Easier, faster to clean and maintain. 


© Requires far less supporting steel and is quickly erected. 

















MINIMUM CORROSION is an important 
reason. There are no cold spots in a 
Ljungstrom. Temperature is uniform on 
all heating surfaces—corrosion-causing 


condensation is reduced. 


For all the facts, send now for a free 


copy of our 38-page manual. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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@ No one knows the importance of “‘cruising speed” opera- 
tion in aircraft better than the Douglas Aircraft people. 
They know an airplane, to be efficient, to operate eco- 
nomically, to have longer life, must fly at “cruising speed.” 
They know, too, there must be extra reserve power for 
take-off—for emergencies. So, when it came to boiler selec- 
tion for the new A4D Skyhawk production facilities at their 
El Segundo, California Division, it was only natural they 
turned to Kewanee Reserve Plus Rated Boilers with 50% 
extra built-in power assuring “cruising speed’’ operation. 
For “‘cruising speed” means less strain—less wear. It means 
higher efficiency . . . it means lower maintenance and repair 
costs. Kewanee Boilers are rated on nominal capacity with 
reserve to take care of normal needs—meet emergencies of 
the present—fluctuating loads and future expansion. A 
boiler rated on maximum capacity, operating at constant 
top speed, requires more maintenance, constant attendance, 
and finer burner adjustment to maintain efficiency. So, 
choose Kewanee—for lower fuel and maintenance costs — 
more efficient ‘‘cruising speed’’ operation. 


KEWANEE BOILER DIVISION of Amenican-Standard 


101 Franklin Street, Kewanee, Illinois 
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Sisters under the skin... 





when it comes to “cruising speed”’ 











Douglas Aircraft Company, Inc. Division, El! Segundo, California 
Architect & Engineer: Holmes & Narver, Inc., Los Angeles, Calif. 
Heating Contractor: E. Willardson, Inc., Los Angeles, Calif. 






Kewanee-Ray Boiler-Burner Unit 
ee a or around 
the clock ion to heip 

the health of Douglas Aircraft 
employes. 


reserve Pulte rated 





KEWANEE@)BOILERS 


You can depend on Kewanee engineering 
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FROM BRUNING — Your One Convenient 


Source for All Drafting Needs... 


il 
S Thy Mee’ 
That Will Save You Time, 
Work, and Money! 


Little things mean a lot in drafting! 
That’s why the five outstanding, low- 
cost drafting aids featured here are 
important to you. That’s why they and 
many products like them are important 
members of Bruning’s complete quality 
line. Try them; you'll be mighty 
pleased at how fast the savings of time 


and labor mount up! 

















BRUNING ELECTRIC ERASING MACHINE 
Save hours of finger-cramping man- 
ual erasing. Do a neater, safer erasing 
job. The patented hollow shaft 
permits use of extra-long, seven-inch 
eraser, prevents ‘‘fly-outs’’. These 
quiet, cool, vibration-free tools are 
permanently lubricated, require no 
maintenance. 
























BRUNING VARSITY DRAFTER 
Costs a few dollars more than conven- 
tional T-Square, triangle, and protrac- 
tor; lets you make neater, more 
accurate drawings . . . up to 25% 
faster. Full circle protractor and index- 
ing clamp permit scales to be set 
quickly and precisely to any desired 
angle. For drawings to 24”x30”. Ideal 
for shop drawings, home use, students. 


WILD STAINLESS STEEL INSTRUMENTS 

Now, get the higher precision, lifetime 
durability and beauty offered only by 
the instruments made entirely of stain- 
less steel. They will not oxidize, can 
not be damaged by perspiration. 
Specially hardened, swivel-type pen 
nibs are exceptionally durable, easy to 
clean. Swiss precision-made. Moder- 
ately priced. Handsome metal cases. 














PHENOLIC BLADE T-SQUARE 
Get the lasting trueness, durability, and 
beauty of modern plastics in this 
moderate-priced T-square. The warp- 
roof, practically indestructible blade 
is made of laminated phenolic plastic, 
with a life-like maple finish. Drawing 
edges of crystal clear acrylic plastic are 
relieved for easy, safe ruling with ink; 
will not discolor or become brittle. 





No. 697 CROSS SECTION PAD 


= eee x ‘ . Th handy, tiene-caving evens, section 
Gee eaten \ pad lets you draw to scale. ..make sharp 
aN —~ copies without cross section lines. Cross 
Vee an section lines are printed in light blue, 


will not reproduce. Pads are available 
with or without tage heading con- 
taining fill-in Pian s for basic data. 
Cross sections come 4x4, 5x5, 8x8, 
10x10 squares per inch. 





















Take a minute now to mail the coupon. Save yourself 
hours of time and work later on. 





(BRUNING ) 





America’s Leading Supplier of Engineering 


and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, JILL. 
in Canada: Charles Bruning Company (Canada) Ltd., 105 Church Street, 
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Toronto 1, Ontario 


fr eee em wm mm mw we wee eee ee eee ee eee eeam 

§ Charles Bruning Company, Inc., Dept. 64-N 

4700 Montrose Ave., Chicago 41, Illinois 

Please send me information on these Time-and-Work Savers: 

CD Electric Erasing Machine [] Varsity Drafter [) Wild Instruments 
(CD Phenolic T-Square (C Cross Section Pad 


Name. Title. 





Cc 








P 


Add 





City. County State 
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A NEW LOOK 
AT A NOTABLE RECORD 





Quote from a C-E advertisement of 1944. 
“Imagine 35,000,000 tons of coal — or picture 
700,000 loaded coal cars stretching from New 
York to Cairo. Such is the annual coal pulver- 
izing capacity of C-E Raymond Bowl Mills now 
in service and on order." 





When the paragraph quoted above was written hundreds of installations has been outstanding in 
in 1944, the C-E Raymond Bowl Mill had been all these important respects... 

on the market just 10 years. Obviously it had * power consumption 

achieved tremendous acceptance in the power * maintenance costs 


* control characteristics 

* ability to maintain capacity with wet coal 

* ability to maintain fineness through life of 
grinding elements 


generation field. But see what has happened since. 
Those 700,000 cars have grown to 2,850,000 
which, in a single train, would more than encircle 


the earth at the latitude of New York. * quiet vibrationless operation 

No one factor could possibly account for this The Bowl Mill’s top performance on all these 
widespread acceptance. Rather it is the fact that counts is the reason why utility engineers con- 
the Bowl Mill’s record of performance in many tinue to accord it such widespread preference, 


B-912 


Equivalent of 27,200 tons per hour shown on chart. 


COMBUSTION ENGINEERING iy 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


Steam Generating Units * Nuclear Reactors * Paper Mill Equipment * Pulverizers * Flash Drying Systems * Pressure Vessels * Home Heating and Cooling Units * Domestic Water Heaters * Soil Pipe 
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RUST-OLEUM. 


PENETRATIO 


through rust to bare metal traced by Geiger 
Counter. To effectively stop rust—the vehicle of a protective 
coating, when applied over a sound, rusted surface—must 
penetrate through the rust down to bare metal. Rust-Oleum 
does exactly that!—as proved by radioactive research! 
Rust-Oleum’s specially-processed fish oil vehicle was radio- 
activated and formulated into Rust-Oleum 769 Damp-Proof 
Red Primer—then applied to rusted test panels. Penetration 
through rust to bare metal by Rust-Oleum’s specially- 
processed fish oil vehicle was then traced by Geiger Counter. 

You stop rust, because Rust-Oleum’s fish oil vehicle soaks 
deep down to bare metal and into the tiny pits where it drives 
out air and moisture that cause rust. You save, because this 
same penetration enables you to apply Rust-Oleum directly 
over rusted surfaces—usually eliminating costly surface prep- 
arations. Attach coupon to your letterhead for your thirty- 





























Mixed, rust and 
Rust-Oleum coating 


some rust 
Mixed, Rust-Oleum vehicle, 


Radioactivity, per cent 
Rust-Oleum Coating, 
rust, and metal 


page report entitled, lhe Development of a Method To Silents rom Coating Sustace, atts 
Determine The Degree of Penetration of a Rust-Oleum Fish- Curved line illustrates Rust-Oleum penetration 
Oil-Based Coating Into Rust On Steel Specimens,” prepared through rust as recorded by Geiger Counter. 


by Battelle Memorial Institute technologists. 






There is only one Rust-Oleum. It is 
distinctive as your own fingerprint. 
Accept no substitute. Buy—and 
specify only Rust-Oleum. 
You'll be happy 

that you did. 











Rust-Oleum is available in prac- Your nearby industrial distributor 
tically all colors, including alumi- maintains complete Rust-Oleum 
num and white. stocks for your convenience. 


ATTACH TO YOUR LETTERHEAD—MAIL TODAY 


Rust-Oleum Corporation 
2903 Oakton Street 


Evanston, Illinois 


C] Complete literature 
including color charts. 


| 
l Cl Thirty-page report on I 
! Rust-Oleum penetration. 
! 

! | 


CT] Nearest source of supply. 





See our Catalog in Sweets, or write 
for complete information. = 





ite June, 1956 - 125 


MECHANICAL ENGINEERING 








416 Stainless Stee] 


-+-all the way through! 
® Body and stem 


guide machined from 
bar stock. 


® Valve stem, hardened Stainless. 


° Packing, Special Marsh “Marpak’’ 
Moulded ring. 


® Fine stem threa 
Precision throtel; 


ds for Strength and 
© Deep inle 


t and outler thread 
rs. 


® Bodies ma 


tked in o 
MSS regula 


tions. 


Maximum Working 
Pressure 
10,000 P.S.1. 


Water, oil, ss 
corrosive aongeee 
not injurious 
416 stainless steel. 


“cordance with 


—> 
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[6 Stainleee 
throughout. 


Needle Valve, o 
all 


-to be 416 Stainless 


2nd angle valves with mal. 
in sizes y,” and 4”, 


MARSH INSTRUMENT C0. o 


ept. 29, s 
Soles ffiliate of Jas. Pp. Marsh Corp 


kokie, 1. 
Valve Co. (Can, 


ada) Ltd. 
onton, Alberta 


» Canada 
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NO END TO THE 
APPLICATIONS OF 


DIAMOND 


ROLLER CHAINS 


® 
Trade <> Mark 
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WHEREVER POWER IS TRANSFERRED 


Diamond Roller Chains are in successful application 
on equipment of every kind—wherever power is 
being transferred. 

Wherever goods are moved, conveyed, lifted— 
wherever there is construction work, agricultural 
operation, mining— wherever power is transmitted 
or shafts driven in factory and mill—there you will 
find Diamond Dependable Power Transfer. 

Wherever put to work, their universally acknowl- 
edged characteristics of high uniform quality, reserve 
strength and long-life low-cost performance provide 


for product and output improvement. 


Over 65 years of experience devoted to this one 
product is at your disposal. For any application you 
have in mind, Diamond engineering staff can help 


you with sound recommendations. 


DIAMOND CHAIN COMPANY, Inc. [ 
Where High Quality is Traditional F 
Dept. 413 402 Kentucky Ave., indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities rs 
See 
Catalog 754 mailed on 
request. 64 pages of 
useful information 


“ROLLER 
HAINS 


Please refer to the classified section of your local telephone directory under the 
heading CHAINS or CHAINS-ROLLER 




















J-M 85 °% Magnesia is lightweight . . . easy for workmen to install half-sec- 
tions on this 10” steam line. Insulation work at the Grace Chemical plant 
was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York. 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


Inpustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85° Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That’s why in- 
sulation engineers consistently specify 
J-M 85° Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That’s why it 
will pay you to specify J-M 85 % Magnesia 
for your new plant or modernization 
program. 
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Johns-Manville 


To assure you maximum value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service. You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers . . . plus expert 
installation by authorized J-M Insulation 
Contractors. Write today for further 
information on J-M 85° Magnesia and 
Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 60, New York 16, 
N.Y. In Canada, Port Credit, Ontario. 








J-M 85°, Magnesia also comes in block form. 
Here you see it being applied to a vertical 
drum at a New Jersey petroleum refinery. 


‘ INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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10 Waldes Truarc rings speed assembly— 
Eliminate parts and machining in precision control 


Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 
Waldes Truarc Retaining Rings in this new mechanical-electric 
translator for automatic control of rotary speed. Truarc rings 
act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 











Flyweight Assembly. Formerly, 2 holes had to be drilled in 
each of the 4 pivots, and 8 cotter pins were required. 


Rotor Installation. In the old way, ball bearing was retained 
by a threaded shoulder and threaded bearing cup retainer. 


New way, using two Truarc Rings (Series 5100 and 5000) elim- 
inates 4 threading operations, bearing shoulder and threaded 
bearing cup. Assembly is quicker and easier, two ounces lighter. 


Whatever you make, there’s a Waldes Truarc Retaining Ring 
designed to improve your product...to save you material, 
machining and labor costs. They’re quick and easy to assemble 
and disassemble, and they do a better job of holding parts 
together. Truarc rings are precision engineered and precision 


The new way, using 8 Truarc E-Rings (Series 5133), replaces holes 
with grooves, reduces pivot size, leaves no projecting parts. Rings 
snap into place, speed assembly time by three minutes per unit. 





sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blue- 


made, quality controlled from raw material to finished ring. 
36 functionally different types...as many as 97 different 
For precision internal grooving and undercutting 


prints today...let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 


..+ Waldes Truarc Grooving Tool! 







OR OO OT 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. 

Please send the new supplement No.1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 






Send for new catalog supplement 


WALDES 


» fine 


RETAINING RINGS eee 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081: 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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EDWIN J. THOMAS 





Portrait by Fabian Bachrach 


“,..added over 20,000 employees 
to The Payroll Savings Plan.” 


“The Savings Bond Program—like any other program in 
a corporation—will succeed only if it has the complete 
support of top management. Recently the Goodyear 
Tire & Rubber Company added over 20,000 employees 
to the Payroll Savings Plan, attaining an overall par- 
ticipation of over 71%. While the drive itself was suc- 
cessful I feel the job is only half done. Now we are 
installing a program to maintain this high peak of par- 
ticipation. Such a program will constantly keep the 
merits of the program before each employee, encour- 
aging him to provide his own security through this 


effortless plan of saving.” 

EDWIN J. THOMAS, President 

The Goodyear Tire & Rubber Company, Inc. 
What is the percentage of employee participation in 
your Payroll Savings Plan? If it is less than 50%, get in 
touch with Savings Bond Division, U.S. Treasury De- 
partment, Washington, D. C. Your State Sales Director 
will be glad to help you increase your participation to 
60% or higher. A phone call, telegram or letter to 
Savings Bond Division, U.S. Treasury Department will 
bring a prompt response. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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Solve liquid and gas handling problems 
with tubular products of ALCOA ALUMINUM 


Having trouble with your present pipe or tube? These light, strong, 
corrosion-resistant tubular products of ALcoA® Aluminum may be 
the solution to your problems. Each day, new users find them best 
for the safe, economical handling of “‘problem”’ liquids and gases. 





ALCOA ALUMINUM PIPE 


This high-quality seamless pipe 
| is the least expensive (per foot) 
metal pipe for a variety of 
applications demanding out- 
standing corrosion resistance or 
product protection. The smooth 
surface of aluminum pipe re- 
duces fluid flow resistance. Its 
thermal conductivity is high; it 
is nonsparking and can be 
welded, threaded or mechan- 
ically coupled as necessary. 

Seamless ALCoA Aluminum 
Pipe is available in standard 
diameters up to twelve inches 
and in a variety of alloys suited 
to particular requirements of 
weight and mechanical strength. 





ALCOA® UTILITUBE 
"AA OWheern the design calls for coilea 
: tube, ALcoa Utilitube is best. 
It’s economical to use. . . cost- 
ing up to 40% less than copper 
tube. It is light, easy to handle 
and available in long lengths— 
up to 1,000 feet or more. Corro- 
sion resistance is excellent. 
ALCOA Utilitube has high 
fatigue and bursting strengths, 
it has good flaring and forming 
characteristics and work-hardens 
less under repeated bending. 
ALcoA Utilitube is used for 
instrument air lines, steam tracer 
lines, hydraulic and lubricating 
lines and refrigeration tubing. 











UNITRACE® Steam-traced Pipe 


Unitrace eliminates the 
cost of external steam 
jackets or steam tracer 
tubes because the steam 
line is an integral part 
of the aluminum pipe. 
It can cut your labor- 
installation costs by as 
much as 30%, and it will 
reduce (or even eliminate) 
the cost of thermal insu- 
lation for the lines. 

The outstanding corro- 
sion resistance natural to aluminum makes Unitrace ideally suited 
to the handling of naval stores, molten sulfur, ammonium nitrate 
solutions and other fluids normally requiring steam tracing. It 
lends itself to easy shop fabrication of standard lengths and can be 
formed with ordinary pipe-bending tools. A two-inch pipe size is 
standard and larger sizes are subject to special inquiry. 


ALCOA ALUMINUM 
HEAT EXCHANGER TUBES 


Aluminum’s natural re- 
sistance to oxidation and 
to corrosion by water, 
hydrogen sulfide, am- 
monia, carbon dioxide 
and many other com- 
pounds makes it an ideal 
material for heat ex- 
changer tubes. Other im- 
portant advantages are its 
high heat conductivity, 
light weight, ease of fab- 
rication and Jow cost: 1/3 less than mild steel, 1/2 as much as 
Admiralty brass, 1/5 as much as Stainless. 


. IMMEDIATE DELIVERY—Each of these outstanding tubular prod- 
ucts of ALCOA Aluminum is available for immediate delivery through 
more than 70 ALcoa distributor and jobber warehouses conveniently 
located throughout the country. Call on them for technical assistance 
in solving your pipe or tube problems. Rely on them to cut your 
investment in stocks and lower your handling costs . . . with deliveries 
geared to your requirements . . . from complete warehouse stocks of 
materials which will be cut to the exact sizes you specify. 


For the name of your nearest ALCOA 
distributor or jobber, see the Yellow Pages 
of your telephone directory—or write 
ALUMINUM COMPANY OF AMERICA, 908-F 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


ALCOA J. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Thousands of dollars per month saved 
when DRYair replaced premium-grade nitrogen 


in testing electronic equipment 





A cloud of fog forms as moist air from the room 
meets the -67° air in the test chamber. 


LECTRONICALLY-CONTROLLED pneumatic actu- 

ators built by the Electronics Division of 
Thompson Products, Inc. of Cleveland maintain 
400 cycles per second within limits of plus or 
minus one per cent—classed as “phenomenal 
accuracy” by men who know. Regulation and 
testing of this equipment is carried on in cold 
chambers simulating environmental conditions of 
altitude and temperature. 


Standard bottled nitrogen was used at first to 
drive these mechanisms, but it quickly froze up 
as it has a dewpoint of -50°F. Then they went to 


ad 
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A recent check revealed that this BAC-150 Lectro- 


dryer* is delivering air dried to a -70°F. dewpoint. 


premium-grade nitrogen having a dewpoint of 
-70°, but this costs 70 cents per cubic foot and as 


many as seven bottles of nitrogen were used per unit. 


Now they have this Lectrodryer. It takes air 
from the shop line, cleans and dries it to -70°F. 
dewpoint, actually saving them thousands of 
dollars every month. Thus the Lectrodryer pays 
for itself many times over. 

Have you a moisture problem? Write, giving 
data on it, to Pittsburgh Lectrodryer Company, 
335 32nd Street, Pittsburgh 30, Pennsylvania 
(a McGraw Electric Company Division). 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 











ODRYERS DRY 


LECTR 
ED ALUMINAS 


witH ACTIVAT 
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In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 
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LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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MEET YOUR NEEDS 


from Farrel's new, broader line of speed reducers 


new sizes available 
in heavy-duty and 
light-type units 


Farrel® speed reducers have long been 
preferred for their ability to meet 
unusual and exacting requirements. 
Now, the complete line has been re- 
engineered, rerated and expanded to 
extend the recognized advantages of 
the units to additional applications 
and fields. 

Both heavy-duty and light-type 
units are available in a broader range 
of sizes, and in a series of standard 
ratios as follows: Single reduction — 
from 114:1 to 10:1; double reduction 
—from 10:1 to 70:1; triple reduction— 
from 83.9:1 to 323:1. Special designs 
are also available, including speed- 
change units having two or more 
selective speeds and drives to meet 
special requirements. 

Farrel speed reducers incorporate a 
number of important improvements. 
These result from a continuing re- 
search program, and from experience 
gained in the application of gear units 
to the many types of machines manu- 
factured by the company. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, 
Akron, Detroit, Chicago, Minneapolis, Fayetteville 
(N.C.), Los Angeles, Salt Lake City, Tulsa, Houston 





































THIS FREE BOOKLET gives complete details 
of the full line of Farrel speed reducers. It 
includes specifications, horsepower rating 
tables, overhung load capacities, dimensions 
and weights. Send for your copy today. 
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DISTILLATION CO 
CONTROL 








GEORGE E. HOWARD, Manager 
Application Engineering Dept. 
“Unquestionably, our reputation for suc- 
cessful distillation column control is based 
on broad experience with every type of dis- 
tillation problem, and a complete line of 

instruments that meets every need.” 


PROBLEM 


To obtain required separation of 
components in a batch distillation 
column in the shortest practical 
time at the lowest possible cost. 
This is complicated by the fact that 
composition of the charge varies 
continuously, which means that the 
reflux ratio must be continually ad- 


justed. 
SOLUTION 


Maintain constant heat input to 
column reboiler and automatically 
vary reflux ratio to hold specified 
overhead composition. 


INSTRUMENTATION 


Steam flow controller maintains 
heat input at the value required for 
optimum vapor velocity as deter- 
mined by column design. Flow 
transmitter is located directly at 
point of measurement for ease of 
installation and maintenance. Re- 
ceiver controller gives continuous 
chart record for evaluating opera- 
tion and for accounting purposes. 


Column Temperature Controller regu- 
lates reflux to accurately maintain 
equilibrium temperature in the col- 
umn. Since equilibrium temperature 





One of a series of basic 
instrumentation recommendations 
for the unit operations 








> TO VACUUM 
SYSTEM 


pei COOLING H,0 





zezcron 





Y) 





REBOILER 


OVERHEAD 
PRODUCT 
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CONDENSATE 








is a measure of composition, this is 
an effective means of holding over- 
head product at required purity. 
Precision control depends upon 
instantaneous detection of column 
temperature changes hence SPEED- 
ACT* response in the transmitter is 
used to overcome inherent measure- 
ment lag. Similarly, PRE-ACT* re- 
sponse in the controller gives fast 
corrective action to overcome inher- 
ent lags in processing equipment. 


Column Pressure Controller senses ab- 
solute pressure changes in the col- 
umn and automatically adjusts the 
column temperature controller to 
compensate for the effect of pres- 
sure changes on the equilibrium 
temperature. A narrow range, bar- 
ometrically compensated a 
transmitter locally mounted detects 
the slightest change in column ab- 
solute pressure. Chart records on 
temperature and pressure control- 
lers providea constant check on col- 
umn operation and product quality. 


Overhead Product Temperature Con- 
troller regulates the flow of cooling 
water to insure complete condensa- 
tion of overhead vapors. This con- 
troller also prevents excessive sub- 
cooling of reflux that would result 
in unnecessary heat load on the col- 
umn reboiler. 


BENEFITS 


1. Constant product quality. 

2. Minimum operating cost. 

3. Continuous record of process 
operation. 

4. Elimination of tedious manual 
adjustment. 

5. Precision control despite pro- 
cess-load changes. 


Send for Data Sheet No. 11 for other 
control recommendations for batch 
and continuous distillation; or call 
in your Taylor Field Engineer. 
Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, 
Canada. *Trade Mark 


Taylor Luslrumenis MEAN ACCURACY FIRST 
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GEARS ILLUSTRATED RANGE IN SIZE FROM 8 DP TO 48 DP; .040" TO .125" THICKNESS; 2" TO 7" DIAMETER 


HOW TO CUT ASSEMBLY TIME AND GEAR COSTS! 


Assembly lines flow faster with Winzeler Stamped 
Gears. Down-time headaches disappear. Finished 
assemblies run S-M-O-O-T-H .. quiet. And they last 
longer, too. 


Gaining greater accuracy and all-round quality in 
Stamped Gears has been a specialty of ours for years. 
Improved modern methods of Tooling, Stamping, 
and Assembling have resulted in a new high degree 
of precision that remains uniform in high speed, 
mass-production runs. Regardless of the quantity of 
Gears you need, you can depend upon WINZELER 
Stamped Gears to consistently measure up to the most 


MAIL THE 
COUPON 

FOR FREE 
STAMPED 
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GEAR FOLDER 


exacting specifications. Your own assembly oper- 
ations will soon reflect the savings made possible 
by these better, more uniform Stamped Gears. 
WINZELER research has cut Gear costs, too. Now, 
for many a single stampings can be 
laminated and indexed to produce wider faces at 
Savings up to 60%! 

We stamp Gears in production runs, in sizes from 
96 to 8 dp, and from .006 to 6" thickness . . and 
up to 7” diameter. Tell us about your needs. Send 
drawings or descriptions today. Ideas and low cost 
estimates incur no obligation. 





WINZELER MANUFACTURING & TOOL CO., 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


Gentlemen: 
Please mail to me, at once, a copy of the 
free WINZELER Stamped Gear folder. 


NAME —_ 





COMPANY 





ADDRESS 








CITY ZONE____ STATE - 
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OUTSTANDING 
WOLVERINE 
DEVELOPMENTS 







IN 
ALUMINUM 


IN 
COPPER 





INCREASED HEAT TRANSFER 







Wolverine Trufin*=with integral fins—has much ; i 
greater heat transfer surface than plain tube— 1 AUUdnedaceanet| 

transfers more BTU's per foot of tube. Trufin is 7 
available in a wide range of sizes and alloys in 
both copper and aluminum. 













INCREASED SAVINGS 
THROUGH SPINNING 










One-piece, tubular-shaped parts, with fully or 
partially closed end treatments, are produced in 
a single speedy operation by spinning. Wolverine 
spinning produces dry, clean parts in either copper 
(Wolverine Copper Spun End Process*) or aluminum 
(Wolverine Aluminum Spun End Process‘). 


PRECISION IN 
FABRICATING TUBULAR PARTS 








Wolverine’s rigid quality control, its complete 
fabrication facilities, and the Tubemanship of its 
skilled employees insure fabricated tubular parts 
that will meet the toughest specifications. Wolverine 
is equipped to fin, spin, bend, coil, flare, expand, 

bead—you name it—in either copper or aluminum. 


| 


IV I'—VI 


COMPLETE ALLOY AND SIZE RANGE 





Wolverine manufactures tubing in a wide range of " 
alloys and sizes in both copper and aluminum. You 
receive the tube or tubular-shaped part that is 
exactly right for your job—every time! 


JOINING DISSIMILAR METALS 

















Sometimes, manufacturers wish to use both aluminum 
and copper tube in the same system. Wolverine 


furnishes handy copper-to-aluminum connectors in 
* *REG. U.S. PAT. OFF. 





Wolverine Trufin is available both %” and %6” tube diameters. 
in Canada through the Unifin *A PATENTED PROCESS RE. 22465 
Tube Company, London, Ontario. Wolverine Tube, 1 483 Central Ave., Detroit 7. Mich. TPROCESS PATENT APPLIED FOR 





Creative Tubemanshia—\IN ACTION! 


Senanan'e eben. Inc. 8 W oO LV E R I N E T U B E 
UG 








CALUMET DIVISION 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER 
& EQUIPMENT CO.. LTO 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER CO 


Division of Calumet & Hecia, inc. 
‘Tut ok Mad 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 
EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. _ 
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Control Valve For 
Passenger Equipment 








Transportation Means Trains, Ships, Trucks, Planes and— 
ENGINEERING 


KALAMAZOO DIVISION 
Kalamazoo, Mich. 
HYDRECO Gear-Type Hydrau- 
lic Pumps, 3 to 120 gpm; Fluid 
Motors, 3 to 52 hp; Cylinders; 
Control and Auxiliary Valves; 
1500 psi. DUDCO Dual-Vane 
Hydraulic Pumps, 3 to 120 
pm; Fluid Motors, 7 to 140 
p; 2000 psi operation. 


WATERTOWN DIVISION 
Watertown, N.Y. 
Railroad air brake equipment 
of all types, STRATOPOWER 
Hydraulic Pumps for Aircraft, 
to 3000 psi. 


AURORA PUMP DIVISION 

Avrora, Ill. 
Liquid Handling Pumps, Cen- 
trifugals and deep well Tur- 
bines, 7000 gpm, 500 ft. heads. 
Turbine-type, 150 gpm, 600 ft. 
heads. Condensate Return 
Units. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 
Rotating Plunger and Heliquad 
Liquid Handling Pumps, to 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacuate 1800 cfm. 


The ever-increasing demand for great- 
er tonnage, higher speeds, finer ap- 
pointments and assured safety for 
moving people and products brings 
into high focus the things that make 
such progress possible. 

The modern freight train and tomor- 
row’s sleek streamliners are advances 
in which the engineering of The New 
York Air Brake Company plays an 
important role. Precision engineering, 
plus craftsmanship, plus pneumatics 
“know-how” makes fingertip control 
for positive, velvet-smooth braking a 
reality on America’s railroads. 

For today’s jet air liners The New 
York Air Brake Company builds 
STRATOPOWER Hydraulic Pumps. 
These Pumps have the watch-like pre- 
cision to provide dependable Fluid 
Power for operating control surfaces 
and performing many other important 
functions on civilian and military air- 
craft, rockets and guided missiles. 

Passenger ships, freighters and tank- 
ers, although larger and speedier than 
ships of yesteryear, load and dis- 


charge cargoes quicker and maneuver 
more alertly. DUDCO and HYDRECO 
Fluid Power equipment brings simplic- 
ity, ease, speed and safety to steer- 
ing, raising and lowering hatches, 
powering winches and cargo booms 
and other shipboard functions. Ashore, 
these same components operate lift 
trucks and conveyors. You'll also find 
AURORA and KINNEY Liquid Han- 
dling Pumps . .. AURORA Pumps for 
fire fighting, boiler feed and water 
systems .. . KINNEY Pumps for trans- 
fer of bunker fuel, asphalt, molasses, 
crude oil and gasoline. 

KINNEY High Vacuum Pumps con- 
tribute much to modern transportation. 
High Vacuum technology is the magic 
ingredient in the manufacture of 
Radar, Electronic and Electrical de- 
vices, Refrigeration, Air Conditioning 
and the practical application of Atomic 
power. 

Look to The New York Air Brake 
Company for progress and the engi- 
neering that serves both you and your! 


Write for full information on new developments in 
Hydraulic, Liquid Handling and Vacuum equipment. 


THE NEW YORK AIR BRAKE COMPANY 


products. 
(fN\) 
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JPL...an Established Center 


of Research and Development 


ee 





# At this time we are particularly 

interested in interviewing 
graduate engineers and scientists 
in the fields of aerodynamics, air- 
craft structures, mechanical engi- 
neering, chemistry, chemical 
engineering, heat transfer, elec- 
tronics, systems analysis, electro- 
mechanical instrument design, 
instrumentation, metallurgy, 
nuclear physics and solid state 
physics. 

These men should be definitely 
interested in scientific research 
and development relating to the 
problems of the future. 


CALTECH 
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The Jet Propulsion Laboratory is a center devoted entirely to scientific 
research and development. Its prime objective is obtaining basic informa- 
tion in the engineering sciences related to missile development — and to 
explore the various phases of jet propulsion. In addition a large share of 
its program is devoted to fundamental research in practically all of the 





physical sciences. 

The Laboratory extends over more than 80 acres in the foothills of 
the San Gabriel mountains north of Pasadena. It is staffed entirely by 
personnel employed by the California Institute of Technology and conducts 
its many projects under contracts with the U.S. Government. 

Exceptional opportunity for original research coupled with ideal 
facilities and working conditions have naturally drawn scientists and engi- 
neers of a very high caliber. These men, working in harmony, are building 
a very effective task force for scientific attack on the problems of the future. 

An unusual atmosphere of friendliness and cooperation is apparent 
at the “Lab” and newcomers soon sense the warmth of their acceptance. 
New advanced projects are now providing some challenging problems — 
and good jobs for new people. 

If you would like to develop your skill and knowledge at the “Lab” 
and, at the same time, help us solve some of our problems — write us today. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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Phase Failure 


This relay is sensitive to current in all lines 
to the 3-phase motor. If one current 
fails or becomes much less than current 
in other 2 lines, relay opens control cir- 
cuit. Protects motor against failure of a 
phase on primary side of distribution 
transformer supplying motor, even tho it 
has wye-delta windings. 


Phase Reversal 


In addition to phase 
failure, this relay 
detects phase se- 
quence and opens 
motor control cir- 
Cc B cuit when a phase B 
has been reversed. 


(a) 


RELIABLE PHASE FAILURE OR PHASE REVERSAL PROTECTION 


The Bulletin 812 Type A phase failure relay is a static device 
which compares the currents in each of the three lines supplying a 
motor from a 3-phase system. In case the current in one line fails 
or becomes much less than that in the other two lines, the relay 
operates to open the control circuit to the starter which dis- 
connects the motor from the line and prevents it from running 
single phase. 

Both the Bulletin 812 Type A and Type B relays operate over a 
wide range of current, and thus coils do not have to be accurately 
selected for the precise current being drawn by the motor. These re- 
lays will function accurately for currents from no load to locked rotor. 

The control circuit contacts are opened in three or four cycles 


Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 


after a phase failure occurs, and thus the relay can be used to 
protect against the failure of a motor to reverse. In the event of 
a single phase or of a phase failure, the Bulletin 812 relays will 
operate dependably because the construction does not include frail 
or moving parts, especially in the sensitive portion of the system. 
There are no delicate parts to get out of adjustment, or bearings 
which might stick and cause faulty operation. 

The Bulletin 812 relays are built in only four sizes and will 
reliably protect motors with full load currents from 1.25 amperes 
to 300 amperes against phase failure and phase reversal. Let 
us send you more detailed information about this up-to-date answer 
to phase failure and phase reversal problems! 


In Canada —Allen- 
Bradley Canada Ltd. 
Galt, Ont. 


PHASE FAILURE & REVERSAL RELAYS 
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Automatic machinery speeds up production... but to 
obtain the full benefit, the electrical control components 
must be trouble free. Therefore, leading machinery 
builders favor Allen-Bradley controls. They have found 
that A-B controls satisfy all operating requirements. The 
simple one-moving-part design is your guarantee of 
trouble free performance. You help yourself when you 
specify “Allen-Bradley.” 


Send for the A-B Handy Catalog. 
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Cimco-Matic machine for automatically Cimco- Matic control panel includes over 
assembling Chrysler inner brake plates. 40 A-B starters, relays, timers, etc. 








Some Allen-Bradley control items—universally recognized for trouble free operation 











Bul. 709 Size 7 sole- Bul. 709 Size | sole- Bul. 705 Size 1 reversing switch with Bul. 704 Size 1 hum- Bul. 702 Size 2, 50 Bul. 700 Type C Bul. 700 BX, 4 pole 






noid starter for 300 noid starter for 5 switches electrically and mechani- free contactor with ampere solenoid solenoid relay, rated universal relay with 
hp, 220 v; 600 hp, hp, 220 v; 7Y% hp, cally interlocked. Available in 9 magnetic latch. contactor. 10 amp. 600 v, max. N.O. & N.C. contacts. 
440-550 v motors. 440-550 v motors. sizes for motors up to 300 hp, 
«», 220 v; 600 hp, 440-550 v 
's “4 
‘ 2 at) 2S 
48 5 
4 r ot | 
= le 
* 










Bul. 800T oiltight operating units Bul. 894 disconnect Bul. 806 rotary Bul. 802T adijust- Bul. 849 timers available in 
for machine tool service. They are Bul. BOOT oiltight with visible contacts pilot switch; 15 & able lever oiltight wide variety of types Adjust- 
available in many handy forms. Bul. BOOT 5 button control station for for combination start- 25 amp. 600 v. limit switch. able from 1/6 sec. to 3 min. 







pendent station. machine tool service. ers and control panels. 








Ailen-Bradley Co. ALLEN BRADLEY In Canada—Allen- 
1316 S. Second St. = Bradley Canada Ltd. 


Milwaukee 4, Wis. Galt, Ont. 
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e TEMPERATURE 
e PRESSURE 
e CORROSION... 


Conditions which cause ordinary valves to fail 
--corrosive, erosive, viscous, or volatile hard-to- 
hold fluids, plus temperature or pressure extremes 
--are everyday jobs for Homestead Lever-Seald 
Valves. Why? Because they are built to operate 
under all conditions! They never stick! 

Every Homestead Lever-Seald Plug Valve has 
a powerful lever and screw device that does 
double duty. It presses the tapered plug firmly 
into its seat to form a drop-tight seal, and also 
provides a positive means to relieve seating pres- 
sure and permit easy operation. 

Lever-Seald Homestead Valves give extra long, 
leak-proof service, too, because all operating 
parts and seating surfaces are protected from line 
fluids in both the open and closed positions. You 
can prove their economy to your own satisfaction, 
by making your next replacement a Homestead 
Lever-Seald. 


OMESTEAD VALVE MANUFACTURING COMPANY 


CORAOPOLIS, PA. 


P. 0. BOX 38 “Serving Since 1892” 
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HOMESTEAD 
Cever-Seéald 
PLUG VALVES 


Your choice can be made from valves cast of 
metals and alloys to specification in sizes from 
1” to 12”; for pressures from vacuum to 1500 
pounds; temperatures from 40° below zero to 
1100°F. Dry seat or pressure gun lubricated 
optional. 

You'll find our VALVE REFERENCE BOOK 
No. 39-3 interesting and helpful. It’s yours for 
the asking. 


MAIL THE COUPON TODAY! 


describing Homestead Lever-Seald Plug Valves. 








Without obligation, send me Valve Reference Book No. 39-3 


Name a Title 

Company 

Address 

City EE Senne 
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NEW ! topay's 


MOST ADVANCED 
CONDUCTIVITY 











Exclusive New Carbon Electrode Design 


No Platinizing Required 


Practically Maintenance-Free 


Leakproof— Even at 125 psig 


Here’s the biggest advance in conductivity cell design in years! 
Foxboro Carbon Electrode Conductivity Cells now virtually elimi- 
nate cell and electrode maintenance in conductivity measurements 
up to 10,000 micromhos!** 


Foxboro Carbon Electrodes provide all the desirable surface 
characteristics of platinized metallic electrodes, yet require no 
platinization or other special coating. Cleaning, if necessary, in- 
volves simply a light brushing to keep them operating at peak 
efficiency. They're cased in stainless steel or brass (not glass) — 
you don’t have to “handle with care”. The electrodes are solidly 
anchored . . . cell constant can't change during cleaning or opera- 
tion. What's more, you're sure of leak proof operation. Special 
“O”-ring seals and the foolproof Foxboro cable-seal protect the cell 
at pressures up to 125 psig—- even when completely immersed. 


These rugged cells, with Foxboro Dynalog* measuring instru- 
ments, form completely integrated systems for measurement or 
control . . . ideal for any industrial applications. For full details, 
write for Bulletin 19-13. The Foxboro Company 966 Neponset Ave., 
Foxboro, Mass., U.S.A. 


**Available with constants of .01, 0.1, and 1.0. 
For measurements above 10,000 micromhos, specify 
Foxboro Platinum Electrode Conductivity Cells. 





Furnished with valve 
for removing 
under pressure. 





J 





DYNALOG* 


Direct-Reading Conductivity 
Measuring Instruments 


Provide unequalled accuracy, sensitivity, 
and speed of response for conductivity 
measurements and control. Dynalog’s 
step-less capacity balancing system 
eliminates slidewire maintenance. No 
standardizing necessary. 1000-cycle A.C. 
voltage to the conductivity cell keeps 
polarization effects at a minimum. Multi- 
Record Dynalog Instruments available for 
recording up to 6 different conductivity values 
on a single chart. 

*Reg. U.S. Pat. Off. 


FOXBORO 


Reg. U. S. Pat. Off. 


CARBON ELECTRODE CONDUCTIVITY CELLS 


142 - Jung, 1956 





MECHANICAL ENGINEERING 











HOW TO SIMPLIFY PRESSING OPERATIONS 


...assembling — riveting — marking — trimming - broaching - punching 


Ram pressures 


up to I-ton 
P Dual controls 


for safety 


Ram stroke 3” 


Plenty of daylight 
for tooling 


easily tooled for any pressing job 


PREVENTS BREAKAGE of plastic units in 
riveting of metal inserts. 


ELIMINATES SCRAP in assembly of bear- 
ings at rates of 200 to 300 per hour. 


DENISON 1-ton hydraulic MULTIPRESS® 


now gives you: 


More production per hour with extremely fast cycle time 


. . without kicking pedals or pulling levers. 


Uniform quality production with accurately duplicated 


ram pressure on every stroke. 


Maximum safety with interlocking controls to 
prevent accidental tripping. 


THE 


DENISON ENGINEERING COMPANY 
1174 Dublin Road Columbus 16, Ohio 
A Subsidiary of American Brake Shoe Co. 


DENISON 
drOllicz 


HYDRAULIC PRESSES © PUMPS * MOTORS e CONTROLS 


MECHANICAL ENGINEERING 


SPEEDS ASSEMBLY of brass cone to steel 
stem... 800 to 900 per hour. 





MAIL DATA FORM 
to see how you can benefit 











THE DENISON ENGINEERING COMPANY 
1174 Dublin Road, Columbus 16, Ohio 
MY APPLICATION 
Type of Operation Type of Material 
Assembling Steel 
Marking Brass 
Punching Aluminum 
Trimming Plastic 
Broaching Glass 
C Have Salesman Call 
Company Name 
Address 
City Zone ___ State 











Your Name 





Position 
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A—No. 225P. 350 WSP 550F, 1000 WOG 
B—No. 260P 300 WSP 550F, 600 WOG 
C—No. 245P .200 WSP 550F, 400 WOG 
Dae. S37P........... 150 WSP 500F, 300 WOG 


E — “500 Brinell” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 
* Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 





For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


* Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


* Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 

* Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 

* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.”” Makes turning easy even 
when wearing greasy gloves. 

* Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTE 


60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: rai OYC0) ALLOY STEEL PRODUCTS CO. 


SOUTHWEST FABRICATING & WELDING CO., INC. 


Cone Papal CONOFLOW CORPORATION 


M&H VALVE & FITTINGS CO. 
WALWORTH COMPANY OF CANADA, LTD. 
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speed reducer 


manufacturers . . 
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© Over half the 























/KLOZURE7> 
WJ Oil Seals / 


ener 


Cross sectional view showing 
Garlock KLOZURES on one of a 
complete line of speed reducers 
made by Dodge Mfg. Corp., 





Mishawaka, Indiana. 


Makers of such fine precision products as The Dodge 
Torque-Arm Speed Reducer will not compromise when 
specifying oil seals. They know that the reputation of 


Model 53 finger spring 
KLOZURE for normal 
and high speed service, 
applied to a shaft to 
protect the ball bearing. 





THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouses throughout the U.S. and Canada. 


(GQaunntocx 


their entire product may depend on the quality of the 
oil seals they put in it. 


Think about this the next time you have occasion to 
specify oil seals, and we think you'll choose Garlock 
K.ozure Oil Seals—guaranteed to do the job you spec- 
ify with minimum power loss and heat generation. 


K.ozurss are available in a complete range of types and 
sizes. Therefore, be sure to call in one of Garlock’s 125 
trained sales engineers right at the start. His experience 
will save you time and money. Or, write today for 
Catalog No. 10. 


*Registered Trademark 





Packings, Gaskets, Oil Seals, Mechanical Seals, Rubber Expansion Joints 
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rrent Motor 


KINAMATIC a new standard 


in direct-current motors, 


gives your machines wider 


4 speed ranges, greater output 





To meet modern industrial needs for faster, more auto- 
matic, more continuous production, General Electric has 
designed an entirely new direct-current motor—the d-c 
Kinamatic. 


Designed for Automation—-Now, a direct-current motor 
has been designed for the modern job it has to do—- either 
as individual motor drive or in regulating systems. The 
new General Electric d-c Kinamatic motor supplies the 
wide speed range and versatility required for today’s 
manufacturing methods. It is designed for the close con- 
trol of machines and split-second timing of processes 
essential to higher output. 








‘ 
is. ; ' 
2 Accelerated Production—-The new d-c Kinamatic motor 
x 4 Sf se will modernize your equipment, give it increased power, 
¥. higher speeds, greater output capacity. With the quick- 


acting G-E Kinamatic motor, your machines will process 
a greater variety of products. . . faster. . . easier... 
- and with less maintenance and spoilage. 


More Powerful—-By combining advanced design with 
improved materials and manufacturing techniques, 
General Electric engineers have packed more power into 
the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 
for meeting competition, for boosting productivity levels. 


a Engineering Help—Industrial specialists in 149 con- 

veniently located General Electric Apparatus Sales 

Offices have the complete story on how the new d-c 

Kinamatic motors and generators can benefit your 

operation. For full details, contact your G-E Sales 

“y Representative, or write for Bulletin GEA-6355. Direct 
ee | Current Motor and Generator Department, General 
i ; Electric Company, Erie, Pennsylvania. 813-1 





* Trade Mark of the General Electric Company 


Progress /s Our Most Important Prodvet 
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Designers call R/M Poly-V' the “ideal” belt drive 


Here it is . . . Raybestos-Manhattan’s answer to design 
engineers’ demand for a superior belt drive to simplify 
heavy duty power transmission. It’s the patented R/M 
Poly-V Drive . . . the only completely new concept in 
power transmission which combines the strength and 
simplicity of flat belts and the high V grip and positive 
groove tracking of V-belts! 


Why has it proved the “ideal” drive for a great variety 
of applications? 


It saves space. R/M Poly-V Drive employs a single, 
endless, parallel V-ribbed belt running on sheaves de- 
signed to mate precisely with the belt ribs. Because 
this single unit belt has a much higher horsepower 
capacity per square inch than ordinary V-belts, drive 
sheaves are narrower. You get up to 50% more power 
delivery in the same space as a standard multiple V-belt 
drive, or equal power in as little as 2/3 the space... 
with less shaft overhang and less drive weight. 


Poly-V Drive maintains constant pitch diameter at all 
loads. No more sinking of belts in the sheave grooves: 
Poly-V belt speed ratio and belt position remain more 


MANHATTAN 





Flat Belts V-Belts Conveyor Beit 


RUBBER 


RAYBESTOS-MANHATTAN, 


ZOeRma rm Og 


constant from no load to full load to run smoother, 
cooler, with less wear on belt and sheaves. Just two 
cross sections of Poly-V Belt meet every heavy-duty 
power transmission requirement, as compared to five 
with V-belts. R/M Poly-V Drive cuts costly belt and 
sheave inventories to a new low! 


R/M engineers who developed Poly-V Drive will be 
glad to give you further data on these and other ad- 
vantages of this amazing new drive . . . and to work with 
you to determine the installation that will mean “More 
Use per Dollar” for your application. Contact an R/M 
representative . . . or write for a copy of Poly-V Drive 
Bulletin #6638. 





CONDOR V-BELTS » R/M SUPER-POWER yg 


Write for Bulletin #6868 on the 
complete line of Condor V-Belts 
for regular service on conventional 
V-belt drives. Also write for Bulletin 
#6628 on R/M Super-Power V-Belts 
with 40% more Horsepower capac- 
ity where needed. 














*Poly-V is a registered Raybestos-Manhattan Trademark RM-628 


DIVISION—PASSAIC, NEW JERSEY 


INC. 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industricl Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls 
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Specifically Prepared For Design Engineers 


ASME HANDBOOK 
Metals 
Engineering- 
Design 


Pub. 1953 $10 


Engineering 
Tables 
Pub. 1956 $12 


Metals 
Properties 


Pub. 1954 $10 


In six big sections, this book provides: 
criteria for facing the over-all problems of selection of materials; 
facts on potential weaknesses of various metals and ways of making 
the metals strong; details of the specific problems of corrosion and 
the mechanical factors which influence corrosion; present knowledge 
of testing by nondestructive methods; special requirements of 
design and surface finish set up by mass production; modern basic 
information on design theory, design practice, experimental design; 
and the special requirements of aluminum and magnesium. 


In this newly published reference book are 
many tables of recognized design standards of the type not com- 
monly found in handbooks. They are conveniently arranged in 
fifteen sections with the tables applying to the design of specific 
parts grouped together. Covered are such important subjects as 
bar stock shafting; bearings; spur, helical and herringbone, bevel, 
and worm gears; cylindrical fits; keys and key-seating; bolts; 
springs; aircraft and mechanical tubing; electric motors; and gaskets. 


In clear, easy to consult charts and tables 
this practical book provides engineering information on 500 metals 
and alloys (AISI steels, ASTM steels, cast copper alloys, aluminum 
alloys, tin, magnesium, etc.) such as chemical composition of each 
metal, its brittleness, heat treatment, and other characteristics; 
industrial uses; treatment temperatures for forging, annealing, 
quenching, etc.; such technological properties as recrystallization 
temperature and hot working temperature, and other pertinent 
information. 


20% Discount 


ASME members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39 St. 





N. Y. 18, N. Y. 


Why you should include Gyrol Fluid 
Drives in your plans for automation 


Compact, flange-mounted Type VS, Class 2 Gyrol Fluid Drive —1 to 25 hp. 


Typical Applications 
PUMPS, AGITATORS, MIXERS 


CONVEYORS, CABLE & 
ROPE MACHINERY 


FANS AND BLOWERS 
CENTRIFUGAL COMPRESSORS 
PAPER AND PRINTING MACHINERY 


TEXTILE MACHINERY 


American Blower 
products serve industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 


Mechanical Draft Equipment 
Industrial Fans and Blowers 
Centrifugal Compressors 
Grol Fluid Drives 

Dust Collectors 
Refrigerating Machines 
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For one thing, Gyrol Fluid 
Drives provide adjustable, 
stepless speed control of driven 
machinery, using standard, 
constant-speed motors — with- 
out complicated electric cir- 
cuits or starting devices. 


Adaptable to remote, man- 
ual, or automatic speed 
control, Gyrol Fluid Drives 
are compact, self - contained 
units — requiring only the con- 
ventional flexible-coupling 
connections to the motor and 
load. They provide complete 
shock absorption, are easy to 
install in a variety of arrange- 
ments of driving to driven 
machinery. Why not call our 
nearest branch for full details 
today? 


Complete range of sizes—1 hp to 12,000 hp 


The Gyrol Fluid Drive line 
includes a complete range of 
sizes, from 1 to 12,000 hp. 
All save power through lower 
horsepower requirements. A 
minimum number of wear 
points cuts maintenance. 
And, because Gyrol Fluid 
Drives bring about reduced 
speeds and pressures, driven 
equipment lasts longer. 


Type VS, 
Class 2, sizes 
7% to 800 hp. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American - Standard 
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Prolong engine life 


‘CHECK OIL NOW! 


it reqularl 





FOR COMPLEX FABRICATION. In chemical plants, these FOR ABRASION AND CORROSION RESISTANCE. Oil can 
Stainless Steel acid catchers are used to remove racks stand out in all kinds of weather, and the sup- 
dilute sulfuric acid from gases. Continental Boiler & port strips are constantly rubbed and knocked by the 
Sheet Iron Works in St. Louis fabricated the units heavy cans of oil. Modern Metal Products Company 
Notice the complicated curves in the helix plates, and of Greensboro, N. C. makes the strips out of Stainless 
the neat joinery .. . a tribute to fine craftsmanship Steel so they will stay bright and new-looking, and 
and the workability of Stainless Steel. never get banged out of shape. 


NOTHING can equal 
Stainless Steel 


In its combination of desirable properties 


No other design material can match Stainless Steel in its com- 
bination of desirable properties: corrosion resistance, strength 
and hardness, beauty, cleanability and easy fabrication. When 
seeking a source of supply, remember that United States Steel 
offers you the widest range of types, finishes and sizes. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


sane peswezezex- USS STAINLESS STEEL 


are made by the Eastern Steel Rack Company, 

Boston, Massachusetts, for use in cold storage 

rooms. They are easy to clean, and offer a sani- SHEETS - STRIP + PLATES - BARS ~ BILLETS 
tary, corrosion-resistant surface for food prod- PIPE * TUBES * WIRE * SPECIAL SECTIONS 
ucts of all kinds. 





UNITED STATES STEEL 




























 — vertical 





© — vertical 
unit for duct work 
12 e:zes. 


Medel P — portable, 
vertical unit Prot flex. 
ible duty. 6 sizes. 





Model R — inverted 
wuoit with discharge 
heads at bottom. 12 


$ — vertical 
unit with side blo 













ceiling suspension 
unit for space saving. 
12 sizes. 
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LEADING AUTOMOBILE 
MANUFACTURERS 
place their confidence in 





DIRECT / FIRED HEATERS 


Where make-up air and temper- 
ing is a problem—a National 
Champion heater is your answer. 


And where space is a prime consideration, the 
National Champion Mode! C horizontal ceiling 
suspension unit is unexcelled. No matter how 
large or small your plant may be, there’s a 
National Champion heater designed todo the job 
with the utmost economy and efficiency. All 
National Heaters feature the lifetime ‘teardrop 
design” stainiess steel! combustion chamber. 
National Champions come in 6 models — 66 sizes, 
from 200,000 to 2,000,000 BTU capacities. Check 
these outstanding features. 


* 80% guaranteed heating efficiency 

* Direct fired for gas, oil or combination fuels 

« Completely automatic controls — for constant, 
clean heat 

* 70%-150% more heat transfer area than 
similar units 

* Quieter, smoother operation — lowest blower 
RPM 


* Highest available external static pressures 
* Electronic flame failure control 


* Completely wired, assembled and flame-tested 
at the factory to guarantee peak performance 
* Listing by Underwriters’ Laboratories, Inc. 
and approved by American Gas Association 
Write today for complete 
information and specifications 


ASK FOR BULLETIN M 





























“ELIMINATE CLOGGED BINS 
AND HOPPERS 






SYVTRON 


“PULSATING” 


ELECTRIC VIBRATORS 


Powerful, pulsating electromagnets that bolt directly to trouble- 
some hoppers — chutes — break up arching and plugging. 
They can be manually controlled—or automatically controlled 
by gate action, ON when the gate is open, OFF when the gate 
is cl 


. . - Other Syntron Products that 
reduce production problems 








SELENIUM RECTIFIERS 


For any product requiring a-c to d-c 
power conversion. Plate sizes from 
1” square up to 12” x 16”. 





INFRARED HEATING ELEMENTS 


Most efficient units yet 
developed for industrial 
baking, heating and dry- 
ing. They heat by direct 
radiation—not by reflec- 
tion—no blind spots. 





PARTS FEEDERS 


For automatic, single file, oriented 
position feeding of parts at control- 
lable rates. 





Write For Free Catalogue Data 


SYNTRON COMPANY 


Homer City, Pa. 





498 Lexington Avenue 
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install 
Voss VALVES 


#86 Us mar ove 


in your 
compressors 






(AIR + GAS + AMMONIA) 








: = 





THESE VOSS VALVE ADVANTAGES: 


Quiet, vibration-free operation 
20 to 60% more valve area 
less power consumption 
minimum pressure loss 


lower operating costs 
utmost safety 


Our detailed proposal for increasing efficiency of your 
compressor will be sent without obligation. Send name, 
bore, stroke, and speed of your machine. 





peak performance 






Peak performance, maximum efficiency, greater output, and low- 
er power costs can be built into your oldest, and of course your 
newest, compressors by the installation of VOSS VALVES. 


normal discharge temperature 


J 
Vos iV, LVES J. H. H. VOSS CO., INC 
A 785 East 144th St., N.Y. 54, N-Y 
we 


GUS PAT OFF 





a 


 TSISSHHOLIMOREEN 
BORESCOPES 


for the 
internal examination of 
* INJECTORS 


* TANKS AND 
PRESSURE VESSELS 


* AIRCRAFT STRUCTURES 
* Oll FIELD EQUIPMENT 
* ENGINE CYLINDERS 

* GAS CYLINDERS 

* GUN BARRELS 

* RIFLE BORES 

* PIPES and TUBES 















Models available for inspection of cavities 
of any size from %” diemeter up 

aad in ony length up to 70 feet. 

Precision optical systems and built-in 
iHumination give bright, clear image 

for visual or photographic inspection. 






Send for 
bulletin No. 305 (in preparation) 


SOLO and SERVICED in the UNITED STATES EXCLUSIVELY BY . v4 
en 
K| KOLEL iG EK 
-® Lec f 


CORP @ EAT EO wD 
347 KING STREET, NORTHAMPTON, MASSACHUSETTS 


New York Office 
30 CHURCH STREET, NEW YORK 7, NEW YORK 

















They called this weapon the Peacemaker. 





In the hands of the Western lawmen, 
it brought peace and order to the 


turbulent frontier. 


In the West today, Sandia Corporation 
engineers and scientists explore new 
frontiers in research and development 
engineering to produce modern peacemakers 
... the nuclear weapons that deter 
aggression and provide a vital element of 
security for the nations of the free world. 


Sandia Corporation, a subsidiary of the 
Western Electric Company, operates 
Sandia Laboratory in Albuquerque, N. M. 
and a branch installation at Livermore, Cal. 
under direct contract with the Atomic 
Energy Commission. At both of these 
locations, engineers and scientists who 
look to the future find challenge and 
opportunity .. . the challenge of advanced 
problems in a broad range of research 

and development activities, and the 
opportunity for professional growth and 
individual advancement in a stimulating 
new field. In addition, they enjoy excellent 
living and working conditions, and 


outstanding employee benefits. 


Qualified engineers and scientists 
interested in joining our professional staff 


are invited to write for further details. 


Please address 
STAFF EMPLOYMENT DIVISION 553. 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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(BULK MATERIAL CONTROL 


| under 
Pressure or Vacuum 


New Roto-Bin-Dicator mounts out- 
side bin, at any angle, for bin 
level signaling or machinery con- 
troi. Material loads on paddle 


a 
fla. actuate Micro switch in motor 
housing. Flexible paddle shaft 





permits use with large or lumpy Yoho 
materials when standard dia- BIN- 


tHe would ytpede- phragm indicators are impractical. iid Wiel) 


TRACING CLOTH | 77; | teenie 


In drafting rooms throughout the world “| BIN-FLO 
Imperial quality is the standard by which AERATOR 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 





low pressure air diffuser The original diaphragm-type 
ued to improve its assures steady flow of fine, bin level indicator for all ordi- 
quality and dry materials that tend to nary applications. 
value. pack in storage. 


‘ciao THE BIN-DICATOR CO. 


ted 
Illustr pee WME 13946-W Kercheval « Detroit 15, Mich. 
Litera Phone: VAlley 2-6952 


+ PHONE ORDERS COLLECT 








Three 48" Hinge-Type Corruflex Expansion Joints 


ENGINEERING BACKS UP EVERY 
CORRUFLEX PACKLESS EXPANSION JOINT 





Regardless of size or degree of complexity 
of the joint involved, ADSCO applies its 
vast engineering experience to every pip- 
ing problem presented to it. The help 
ADSCO provides not only makes the cus- 
tomer’s piping react the way it should but 
also saves money in both installation and 
maintenance costs. Next time consult 
ADSCO, a leader in the development of 
maintenance-free packless expansion joints. 


© Write for Bulletin 35-51. 





Basic Corruflex Joint with AMERICAN DISTRICT STEAM DIVISION 


Equalizing Rin 
ee Apsco INDUSTRIES. INC. 
20 MILBURN ST. BUFFALO 12, N. Y. 
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Linear VEE-DAM rings 


Here’s the revolutionary, split-V-Ring design that 
makes other hydraulic packing obsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 

formance—even without precise fitting. 


%& Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together... eliminate labyrinth flow. External 
abutments (B) provide stabilizing support and 

prevent lateral leakage. Even when gaps occur 
at ring joints, fluid can’t leak past VEE-DAM Rings. 


% Save on installation and maintenance ... reduce 
down time, with Linear VEE-DAM Rings—a real 
achievement in hydraulic packing design! They're 

available in a variety of compounds to meet | 
extremes of pressure and temperature. Get the 
facts now. 


‘PERFECTLY ENGINEERED PACKINGS" 


A 


, STATE ROAD & LEVICK ST 


LINEAL? 


PHILADELPHIA 35, PA 








NEAR, Inc 











DIRECT-FIRED 





Space Heaters 


300,000 BTU’s 
TO 2,000,000 BTU’s 


Provides industry with lowest cost heating. Primary cylin- 
drical stainless steel combustion chamber, secondary heat- 
extracting tubes, consistent rate of combustion gas flow pro- 
vide high efficiency, utilizing 80% of available heat of ae 
Highly adaptable to desired mounting pe cee 
Features low first cost, easy 





maintenance, complete accessi- 
bility to all service points. Com- 
pletely equipped and wired with 
controls for economical installa- 
tion. 


a 
aD Cr! 
< 








a 
Ee f a) 


Series ‘FD’ 





Upright for duct distribution. rer 
i Cais 











Y 
—/ Fl} 
(a Series “HD” 
hs Horizontally for duct distribution. 








MAMMOTH FURNACE CO. 





6421 Cambridge St. 
Minneapolis, 16, Minn. 


Send full details, prices, delivery dates, 


Series “‘H” 
Horizontally suspended. 





etc., on Commercial-Aire Heaters. 























NAME 
ADDRESS. 
Series ““U”’ CITY ZONE___STATE 
Inverted suspended. l on aw awa am aw ew aw en ananana=a 
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DISCONNECTED IN 1 SECOND 























INSTALL SNAP-TITE “H" COUPLINGS: 


e Snap-Tite ‘‘H’”’ Series couplings are constructed so that the 
valve is completely closed in coupler before disengaging the 
nipple seal, eliminating fluid spray, and the only loss of fluid 
is the few drops in the nipple cavity. 


e Powerful springs keep valves shut tight when “‘H’’ couplings 
are disconnected. 







ee. 
Check your couplings. Are they creating accident hazards and \ 
losing costly fluids? Are offensive odors and flammable gases y 


escaping from them? RUT aa 
a = 


SNAP.-TITE’S ‘‘H’’ COUPLING, SIZE FOR SIZE, IS THE SMALLEST 
COUPLING WITH HIGHEST STRENGTH AND HIGHER EFFICIENCY 


Recessed valve washers . . . fluted valve stems . . . valve stops with mini- 
mum flow restrictions . . . large inside diameter—these combine to allow 
maximum flow capacity with lowest pressure drop. 








Available in sizes Ye to 10” in alloy steel or to specifications 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 
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RATES: 


portunities | 


Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line. 
A box number address counts as one line. i 


to the line average 
of one inch at flat rate of $28 per inch per insertion. 


positions open « 


business for sale 
ANSWERS to box 


Minimum insertion charge, 5 line basis. 


instruments, etc. wanted and for sale « 


number advertisements should be addressed 
number, care of ‘‘Mechanical Engineering,”’ 


positions wanted ¢ equipment, material, patents, books, 
representatives « sales agencies « 
partnership © capital e manufacturing facilities 


to given box 
29 West 39th St., New York 18, N. Y. 


$1.35 a line to members of ASME. Seven words 


Display advertisements carried in single column units of multiples 
Copy must reach us not later than the 10th of the month preceding date of publication 





POSITIONS OPEN 











SALES ENGINEER 


Recent Engineering graduates, preferably M.E., for 
approximately one year inside sales training prior to 
assignment to a territory. Send complete resume to 
Personnel Department 

EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing C y 
1200 West 145th Street East Chicago, Indiana 














DEPARTMENT MANAGER 
SEAMLESS WELDING FITTINGS 


Large established manufacturer has 
opening for a man, experienced in the 
production of seamless welding fittings, 
to assume complete charge and to develop 
and expand this departmental activity. 
Please supply full information on ex- 
perience and expected remuneration. 


Address CA-§708, % “‘Mechanical Engineering” 








QUALITY CONTROL 
ENGINEER 


Degree in ME, EE, or Mathematics. 
Industrial experience desired, familiar- 
ity with statistical quality control 
techniques essential. Please send com- 
plete resumé to: 


Staff Employment Division 5538 


SANDIA CORPORATION 


Albuquerque, New Mexico 

























Engineer, ME, AE 
Design Mechanical Portions | 





of 





Aircraft Nuclear 


Power Plant Equipment 






General Electric now offers the qualified 


opportunity to combine 
sound engineering funda- 
ability to work with 


engineer a rare 
good judgment, 
mentals and the 
This is a career position in one 


others. 

of the latest aeronautical areas, aircraft 
nuclear propulsion. The working en- 
vironment is excellent the personal 


benefits, comprehensive. 


The engineer who qualifies for this job 
will be responsible for the design and 
proper functioning of the mechanical por- 
tions of power plant equipment associated 
with both engines and reactors. This 
means he must have 3 to 8 years’ experi- 
ence in the mechanical design of light- 
weight, high temperature machinery, pref- 
erably experience in turbojet engines. 
An advanced degree is desirable. 


Openings in Cincinnati, Ohio and 
Idaho Falls, Idaho 





Address replies stating salary —— bo 
Location You Prefer 


W. J. Kelly 
P. O. Box 132 
Cincinnati, Ohio 


GENERAL @@ ELECTRI 











ASSISTANT MECHANICAL SUPT. 
MS. MECHANICAL OR 
ELECTRICAL ENGINEERING 
MARRIED—AGE 30-35 


Very desirable staff position and promising 
career opportunity with large nitrate 
mining company in Chile, South America. 
Work will involve supervision of construc- 
tion, repair and maintenance of large 
sc ale mine and plant equipment including 
diesel power plant units. Three year con- 
tract, attractive salary, fully paid trans- 
portation. Low cost living, healthful 
climate. Write fully, with small photo, 
giving educational background, experi- 
ence and salary expected. 


Address CA-5734, % “Mechanical Engineering.” 











MECHANICAL 
PLANT BETTERMENT 
ENGINEER 





M. E. GRADUATE PREFERRED 
5-15 YEARS’ EXPERIENCE 


Operation and betterment of steam 
electric plants. Diesel experience 
helpful. Permanent position. 





Required by Operating Division of 
long established service and super- 
visory organization, for large group 
of Electric Utilities located eleven 
Latin American countries. Some 
travel. Location New York. 
Usual employe benefits. Reply giv- 
ing age, education, experience, 
personal particulars and salary ex- 
pected 





AMERICAN & FOREIGN POWER CO., INC. 
AND SUBSIDIARIES 


2 Rector Street, New York 6, New York 
21st Floor Di 4-4400 Ext 8494 












THE 
APPLIED PHYSICS 
LABORATORY 


of the 
JOHNS HOPKINS 
UNIVERSITY 








ualified men 
ionally in 
the GUIDED-MISSILE field. = The Laboratory has 





offers an rtunity to 
who want to —_< themselves pr. 





a the 
ment of individual p ibility and i dicarti. 
Our program of 


Guided Missile Development 


provides such an opportunity for 
men qualified in: 


SERVO MECHANISMS 
MISSILE SYSTEMS DEVELOPMENT 
MECHANICAL DESIGN AND LAYOUT 
OF MISSILE COMPONENTS 
INTERNAL AERODYNAMICS AND 
PROPULSION 
MACHINE SHOP LIAISON AND 
PRODUCTION 
STRESS ANALYSIS 


Please send your resume to: 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8607 Georgia Avenue Silver Spring, Maryland 











WANTED 
ASSISTANT 
CHIEF ENGINEER 


Graduate Mechanical Engineer, 
or equivalent, with a minimum of 
three years’ experience in high 
pressure power plant operation. 
A high caliber man is required in 
the operation and maintenance of 
1250-pound pressure, pulverized 
fuel fired, steam-clectric power 
plant located in the midwest. 

Write stating education, experi- 
ence, salary expected, and avail- 
ability. All replies will be held 
confidential. 


Address CA-$687, % “Mechanical Engineering.” 














It will pay you to read the announcements on these pages for an oppor- 
tunity that you may be looking for or one that may be of interest to you. 
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Automotive Engineer 


Laboratory Technical Service work on 
lubricants. Some experience in lubrica- 
tion field preferred. Major Petroleum 
Company, New York City. 


Address CA-5642, % ‘Mechanical Engineering.” 


INSPECTOR 
ENGINEER 


Graduate Mechanical Engineer with mini- 
mum 3 years’ experience in work involving 





thorough knowledge of the materials and 
quip t used for oil producing, refining 





and supporting facilities. Knowledge A.P.I. 












engineers 






At General Electric an 
expanding program 
has created excellent 
design opportunities 
in the areas of Nuclear 
Reactor facilities, Chemi- 

cal Separations and 

Metal Fabrication plants. 


In addition to training and 
experience, imagination and 
creativeness are prime 
requisites for fulfilling the 
owth potential inherent in 
ese permanent positions. 


The following unusual 
positions are now openin 
the areas of: 


@ Vibration and stress 
analysis of structures 






and A.S.M.E. and other production codes 
| required. 


For New York office, however, 
job requires extensive travel throughout the 
U. S. to inspect and approve purchased 
equipment and materials. 

Salary commensurate with education and 
work experience. Liberal benefit program. 
Write outlining personal history and work 
experience. 

Recruiting Supervisor, Box 115 


| ARABIAN AMERICAN 


OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, N. Y. 











ENGINEERING OPPORTUNITY 


Excellent opportunity for graduate 
mechanical or industrial engineer with 
long established, rapidly growing Mid- 
western company with national organ- 
ization and AAA-1 rating. 


35 to 40 years old; 10 years’ experience 
required in plant and production engi- 
neering procedures, with background 
in compressed gas or related chemical 
industry preferred. 


Candidate must have proven ability in 
writing, setting up and maintaining 
work standards, quality control and 
maintenance procedures. 


Salary open. Will pay interview ex- 
penses. Replies confidential. Write 


Personnel M-1 


Puritan Compressed Gas Corp. 


2012 Grand Avenue, Kansas City, Missouri 








operating in South America. 


of experience. 


MECHANICAL ENGINEERS 
(Ages 25-32) 
Career opportunities with a major integrated U. S. oil company 


Position vacancies exist in an expanding 
organization for graduate mechanical engineers with 4/9 to 6 years 
Activities include the design, installation and modi- 
fication of compressors, turbines, hoists, pressure vessels, automatic 
controls, centrifugal and direct displacement pumps, etc. 


Salary, 





including bonus, $14,000. Liberal employee benefits and home 
vacations with travel expenses. Send complete resume of work 
experience and personal data. Interviews will be arranged for qualified 
candidates. Replies held in strict confidence. 


Box 1221, Dept. T-13 
New York 1, N. Y. 


and complex equipment. 

© Design of power plants 
(steam) - — ed 
equipment including power 
system stability, heat 
transfer and turbine perform- 
ance under varying pressure 
and flow conditions. 

@ Manufacturing equip- 
ment design and applica- 

tion including pumps, 
turbines and valves. 

e@ Design control procedures, 
knowledge of design problems 
and ability to estimate costs. 
° Design metallurgist, fer- 
rous and non-ferrous alloys. 


Also Draftsmen — Mechanical, 
piping and electrical. 













SENIOR 
MECHANICAL ENGINEER | 


To act as chief mechanical engineer for large engineering 
Must be able to formulate fundamental 


Write in confidence to General 
Electric, the organization whose 
advanced “living-space” concept 
of human relations is designed 
to help you happily grow in your 
chosen field. Please include your 
experience, age, academic 
background and professional 
references. Personal interviews 
will be arranged with all 
selected candidates. 





organization. 
investigative program in machine design and mechanisms 


development. Work will consist of the analysis and 


oes, ©: % Catan development of complex mechanical systems. 
Technical Personnel Placement 


GENERAL @@ ELECTRIC 


Richland, Washington 


Send Complete Resume to Box CA-5694, 
care of ‘Mechanical Engineering.” 

















4 s to box ber advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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to career-conscious ENGINEER S: 


CONTINUE YOUR EDUCATION... 





. at little or no cost to you at U.S.C., U.C.L.A.and LOCKHEED 


Engineers interested in advancing their 
education and career will find Lockheed’s new 
brochure, “Continue Your Education” 

of interest. It details day and evening 
programs open to engineers at the University 
of Southern California, University of 
California at Los Angeles and at Lockheed. 
Coupon below is for your convenience 

in requesting the brochure. 





California Division 


LOCKHEED 


Aircraft Corporation 
Burbank, California 





The work of today’s aircraft engineer is becoming ever more complex. 

His position and career require constantly increasing theoretical 
and practical knowledge. His intellectual and professional curiosity 
demand educational growth. 

This “need to know” is welcomed at Lockheed. It is a vital factor in 
Lockheed’s engineering leadership. It is the basis of untold engineer- 
ing achievements. 

To help engineers in their quest for knowledge, the California Divi- 
sion of Lockheed has developed a comprehensive series of training 
and scholarship programs. They are adapted to Lockheed engineers 
in all fields, at all levels. 

Within this Master Plan for Learning, every engineer will find a 
program best adapted to his requirements. 


To engineers who lack aircraft experience. 
Aircraft experience is not necessary to join Lockheed. It’s your engi- 
neering training and experience that count. Lockheed trains you for 
aircraft engineering—at full pay. 


Please send me a copy 
of your brochure, 
“Continue Your Education.” 


Mr. E. W. Des Lauriers, Dept. CE-4-6 
Lockheed Aircraft Corporation 
Burbank, California 


My name 





My home address 





My field of engineering 





My home phone 





My city and state 
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Unusual Job 
Opportunities 
for: 





TEST EQUIPMENT 


Experienced engineers required for 
design of precision electronic and 
electro-mechanical automatic test 
equipment and instrumentation. Pro- 
gramming, signal generation from 
low frequency to microwave, ana- 
logue and digital data handling, and 
go-no-go comparators and indicators 
are involved. 


Experience Pays Off at 


“Gonclix7 


GUIDED MISSILE SECTION 





SYSTEMS 
ANALYSIS 


Senior Engineers are needed with extensive 
backgrounds in the over-ali dynamic be- 
havior of missiles and weapons systems, as 
well as airframe systems of a missile, 
particularly in terms of weapon perform- 
ance, to work with analogue computers, 
digital differential analyzers, breadboards, 
prototypes of missiles and missile equip- 
ment, and special mechanical and electronic 
simulators. Experience with aerodynamics, 
servo-mechanisms, electronics, heat trans- 
fer, stress analysis, shock and vibrations is 
desirable. 





VISCOSE RAYON 


CHIEF ENGINEER—Gradu- 
ate Mechanical Engineer with 
at least 10 years’ experience 
in Rayon Industry, preferably 
in staple, to take over-all 
charge of Engineering Depart- 
ment of smaller rayon plant. 
Scope of position covers main- 
tenance, power, design and 
construction. Administrative 
ability required. 


Please send full resume and 
jie requirements to: 


isin of Bigelow Sanford Carpet Co 


Rocky Hill, Connecticut 














MECHANICAL 
EQUIPMENT 
SPECIALIST 


Graduate Mechanical Engi with a mini . 
7 years’ experience in the selection, design, oper 
tion and maintenance of heavy industrial coshantos! 
a... i Diesel engines. | com- 
turbines, and other related me- 
} sy ‘ae a ol refinery, power plants and oil pro- 
duc facilities. Good industrial contacts re- 
quired. For New York ry Department 
but job requires occasional travel to Europe and the 
iddie East. 








Salary commensurate with experience and training. 
Liberal benefit program. Write outlining personal 
history and work experience. 


Recruiting Supervisor, Box 113 


ARABIAN AMERICAN 


OIL COMPANY 
505 PARK AVENUE 
NEW YORK 22, N. Y. 














ELECTRONIC 
GUIDANCE 


Senior Electronic Engineers are 
needed to design and develop guid- 
ance systems for a major guided 
missile project. Backgrounds in mi- 
crowave, radar and servo systems are 
required. 

Senior Mechanical Engineers are 
needed to design and develop elec- 
tronic packaging for complex mis- 
sile guidance systems. 














Bendix Guided Missiles offer interest- 
ing job opportunities for Senior En- 
gineers, Assistant Engineers, Junior 
Engineers and Technicians. 

A thirty-six page book, “Your Future 
in Guided Missiles", describing in de- 
tail the many phases of our guided 
missile operation and the job oppor- 
tunities available to you, will be sent 
to you on request. Write for your copy 
today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 409F, Bendix Drive, South Bend, 
Indiana. 





160 - June, 1956 





Engineer, ME, EE 
Nuclear Reactor Design 
for Aircraft 
A long-range well-paid career position in 
the highiy promising new field of aircraft 
nuclear on, is now open with 
General Electric. This position will appeal 
to the qualified engineer whose creative 
fluency keeps him abreast of the man 
unusual design problems that he will 





o 


encounter. 
Requirements include a B.S. or advanced 
degree in mechanical or electrical engineer- 
ing, plus familiarity with fluid flow, heat 
transfer, stress, etc. Some knowledge of 
fabrication processes and techniques is 
prefera 


Publication of research results in the 
appropriate classified or open Literature is 
encouraged, 


OPENINGS AT CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


Address replies stating salary requirements 
to location you prefer 


W. J. Kelly L. A. Munther 
P. O. Box 132 P. O. Box 535 


Cincinnati, O. Idaho Falls, Idaho 
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Be certain you 
MAKE THE R/GH cHOIcE! 
HAVE THE R/GH/ JOB! 


\ 





ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 


INERTIAL SYSTEMS 


COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 


JET ENGINE 
FUEL CONTROLS 


with 
AC ELECTRONICS 


DIVISION 
OF 





—IT WILL PAY YOU. 


Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions: 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 
and advancement. 


STARTING WAGE? POTENTIAL EARNINGS? 
At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . .. making America so it’s safer and better. 


RESEARCH FACILITIES? 
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 


LIVING CONDITIONS? 
Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living.” 


WHAT CAN AC DO FOR ME? 


Write us in strictest confidence... you will hear from us by return mail. 
Send us the coupon below... YOUR FUTURE DEPENDS UPON IT. 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis. 





G E be | FE Pp A L Send me full particulars about AC ENGINEERING OPPORTUNITIES 
(J So you can better ‘‘tailor make” your offer to me I have attached a resume of my 


education and/or work experience. 
M Oo T ©] oe S (C) I will send it at a later date. 
Corporation 


Name 





Flint 2, Mich 
Were 


Milwaukee 2, Was 


Address 





City. State 
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Opto- 
Mechanical 
Engineers... 
to $11,000 
... Openings 
in Florida ! 


You will be intrigued 
by the problems in 
determining systematic 
and variable error in 
optical instruments, 
such as motion picture 
cameras, and tracking 
telescopes related to 
acquisition of missile 
test data. 


Ideal living and 
working conditions on 
Florida’s Central East 
Coast with leading 
electronics firm 

whose reputation is 
world wide. 


To arrange confidential 
interview, send resume 
to Box CA-5706, care of 
“Mechanical Engineering.” 
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KEY 
| 1. Critical Region 
} 2. Heat Exchanger 
3. Pump Impeller 


This simplified drawing of an experimental 
homogeneous type power reactor, now in 
the final assembly stage, shows one of five 
nuclear reactor projects currently under way 
at Los Alamos, where the world’s first ho- 
mogeneous reactor was designed and built 
and is still in operation. 


Indicative of the importance of these experi- 
ments is the Laboratory's thirteen year record 
in active research, design and development 
in this major field of basic scientific interest. 


Many challenging projects in nucleonics, 
physics, chemistry, metallurgy, mathematics 
and engineering support these as well as 
other of the Laboratory's diverse activities. 


Top-level scientists and engineers interested 
in long-range career opportunities at one 
of the nation’s foremost scientific labora- 
tories can secure complete information by 
writing 


DEPARTMENT OF SCIENTIFIC PERSONNEL 
Division 907 


‘alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 


L r 
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Science has unlocked a vast new frontier — 
the limitless areas of space, man’s most daring 
and intriguing exploration yet. Leading in the 
race to conquer these new worlds are Amer- 
ican scientists and engineers... descendants 
of the “not-so-long-ago” pioneers who devel- 
oped our great country. 

The scientists and engineers at Remington Rand Uni- 
vac are leading the field and are part of the team that 
is setting “new standards for others to follow.” 

Because of these great new opportunities many open- 
ings have been created at our laboratory at South Nor- 


Send complete resumé to 


d UNIVAC 


walk, Connecticut. Here the most 

modern facilities and equipment are 

available for your use. You will be liv- 

ing in a charming Connecticut town 

located on Long Island Sound. Here 

recreation and social activities con- 

tinue on a round-the-year basis and 

there are excellent education facilities for your children. 

At South Norwalk we have immediate openings for 

Mechanical and Electro-Mechanical Engineers with a 

bachelor’s degree in Engineering. Extensive mechanical 

design background may substitute for some college. 

Men selected will do basic preliminary design and lay- 

out of small mechanisms. Work will require the devel- 

opment of original ideas and the ability to apply logical 
analysis to design problems. 


Hremington. Fland Univac. 


DIVISION OF SPERRY RAND CORPORATION 


Wilson Avenue 


® Registered in U. S. Patent Office 


Attention Mr. A. L. Crable 


e South Norwalk, Connecticut 











STEAM POWER ENGINEER 


Steam Power Engineer for large New 
England utility. Attractive permanent 
position open for mechanical engineer- 
ing graduate with broad background of 
responsible design experience in modern 
steam power generation who has served 
as Principal Project Engiacer for two or 
more public utility steam power plant 
developments of 75,000 KW or greater 
capacity. Age range 40-50. 


Address CA-$681, % ‘Mechanical Engineering.” 


STAFF ENGINEER 


Degree in Chemical or Mechanical 


Engineering. 8-10 years’ industrial 
experience with broad background in 
chemical plant design, erection and 
economics. Please send resume of ex- 
perience, education, personal history 


and salary desired to 


Personnel Supervisor, 


American Potash & Chemical Corp. 
Trona, Calif. 








Sev eral graduate engineers with minimum 
5 years’ experience supervising maintenance 
engineering functions in oil refining or pro- 
ducing facilities, power plants, heavy indus- 
trial installations, manufacturing plants or 
related operations. To establish technical 
supervision, procedures, maintenance opera- 
tions, and schedule routine and special work 
for major oil producing and refining opera- 
tion with all supporting facilities; i.e., 
housing, feeding, recreation, etc. 

Salary commensurate with background 
and experience. Write giving full particu- 


lars regarding personal history and work ex- 
perience. Please include telephone number. 


Recruiting Supervisor, Box 66 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, N. Y. 





SALES AND 
APPLICATION ENGINEERS 


If you are a graduate engineer interested 
in sales and application engineering of 
centrifugal pumps, rotary pumps, 
gears, centrifugal compressors or steam 
turbines, and would like to become part 
of an expanding and aggressive sales 
organization, send us your experience 
resume. 


Excellent opportunities exist for quali- 
fied men, and salary is commensurate 
with ability and experience. 


Employee benefits are of considerable 
value, and most important—you will 
be working with a team of friendly, co- 
operative associates. 


APPLY: 


De Laval Steam Turbine Compan 
853 eng: my! Way ’ 
Trenton, New Jersey 








REFRIGERATION 
AND AIR 
CONDITIONING 
ENGINEER 


Graduate M.E. with minimum 8 
years’ broad experience in refrigera- 
tion and air conditioning design and 
project work. To render technical 
service to operating units and serve as 
staff consultant on air conditioning 
and refrigeration problems related to 
overseas operations located in Saudi 
Arabia. 


Facilities include large central sir conditioning 
plant with chilled water distribution system 
through entire communities for residential and 
industrial air ws tr 14,000 tons 


capacity, p igeration for 
poo Bg of S —he storage of commissary 
supplies. 


Must be capable of developing and carrying 
work to ‘or assign- 
ment in New York Engineering Office, occa- 
sional field trips required. 





Write outlining work experience 
and personal history. 


Recruiting Supervisor, Box 123 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 























SIX CAREER OPPORTUNITIES 
With 
Responsibility and Challenge 


The Parkersburg Rig & Reel Company, manufacturers of oil and gas 
equipment, have six long-range positions immediately available for 


qualified engineers. 


CHEMICAL ENGINEERS (2) You 
will work with a small development- 
team of engineers. Your job will be 
the improvement of existing apparatus 
and the design and development of 
new equipment. As we see it, you are 
ideally suited for this work if you have 
3 to 10 years’, or more, oil-country 
experience as a gas engineer or process 
engineer. Your desire to tackle prob- 
lems of adsorption, heater design, and 
vapor-liquid separation will count 
heavily. 

MECHANICAL ENGINEERS (2) 
Here, too, you will work as a member 
of a small, fast moving development 
group on the improvement of present 
apparatus and the design and de- 
velopment of new products. You 
should have 1 to 5 years’ oil-country 
experience in pressure-vessel design, 
piping systems, or the mechanical 
aspects of oil production equipment. 


APPLICATION ENGINEERS (2) 
This work is a part of a product- 
service group within an engineering 
department. You should have a keen 
interest in applying apparatus to the 
needs of the lease operator. You will 
be a link between the salesman and 
the engineering group. Technical writ- 
ing is a part of the work. For this 
job, we believe you should have from 
2 to 10 years’, or more experience with 
oil-country equipment. Some of this 
time might well have been in sales- 
work. 


If these openings interest you, please 
send us a resume of your experience. 
We will reply promptly and your 
application will be held in confidence. 
Salaries for these positions are open 
and will depend upon your experience 
and ability. 


Address your reply to 


THE PARKERSBURG RIG & REEL COMPANY, 
Box 13295, Houston 19, Texas. 


echanical 
Engineer 


High level staff position for 

mechanical engineer with ex- 

tensive experience in one of e 
the following fields: 


AIRCRAFT CONTROLS ‘ 
AIRCRAFT HYDRAULICS 


The engineers selected for 
these two positions will have 
top staff authority and re- 
sponsibilities. 


J. J. Holley 


Contact: 


MARTIN 


Baltimore 3, Maryland 
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MECHANICAL ENGiNEERS 


Engineering graduates for product design 
and application. Products are vibrition 
and shock isolation systems on aircraft, 
electronic, automotive, mavine, general 
industrial equipment. This is a rapidly 
expanding industry. Excellent long, range 
possibilities for engineers who are inter- 
ested primarily in design work. Duties 
also involve extensive liaison between and 
among field engineering, manufacturing, 
and research. 
BOX 369, ERIE, PENNSYLVANIA 


“OPPORTUNITIES” 


157-174 








MACHINE DESIGNER 


Excellent opportunity for creative thinking. Scope 
to carry thru to -ompleted equipment on automatic 
mechanical and hydraulic plant machines. Located 
in the 3/4 million population Denver region, yet only 
1 hour to Colorado rockies’ hunting, fishing and 
skiing areas. 


Coors Porcelain Co., Golden, Colorado 


MECHANICAL ENGINEER 
Graduate mechanical engineer interested in power 
plant design work. Experience not required. Ex- 
cellent opportunity with consulting engincering firm 
in the Middle West. Liberal benefit plans and good 
working conditions. 

Send resume of education and experience with state- 
ment of salary requirements. 
Address CA-§721, % *‘Mechanical Engineering.” 











MECHANICAL 
RESEARCH ENGINEER 


Graduate engineer with experience 
desired for research on mechanisms in 
motion picture, lithographic and 
photographic industries. Send half- 
page resume to 


Director of Research 
TECHNICOLOR MOTION PICTURE 
CORPORATION 

2800 W. Olive Avenue 

Burbank, California 








APPLICATION ENGINEER 


We have an opening for a graduate 
mechanical engineer with 3 to 5 years’ 
experience preferably in air-handling 
problems. The responsibilities will be 
great, the assignments varied. The 
opportunities are unlimited for the 
right man. Please include a personal 
resume in full detail with your reply. 
Replies handled in strictest confidence. 


CAMBRIDGE FILTER CORPORATION 
738 Erie Blvd., East 
Syracuse, N. Y. 








MECHANICAL ENGINEERS 


Research and Development 


Interesting positions open for Mechanical Engineers on a wide variety 


of projects in the following fields: 


Heat Power Equipment 
Thermodynamics 


Fluid Mechanics 
Heat Transfer 


M.S. to Ph.D. in Mechanical Engineering with three to five years’ ex- 


perience in one of these fields essential. 


These positions offer an oppor- 


tunity to use your initiative and creative ability. We offer excellent 
employee benefits including tuition-free graduate study. Please send 


complete resume to: 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 


h 1 





wr 


10 West 35th Street 
Chicago 16, Illinois 


VISCOSE RAYON 


DESIGN AND PROJECT ENGI- 
NEER — Graduate Mechanical 
Engineer, 3-5 years’ experience 
in Rayon or Chemical Industry, to 
be in charge of Design and Draft- 
ing Office in the Engineering De- 
partment or smaller rayon plant. 
Scope of work covers machinery 
— piping — and building — design, 
equipment layouts, engineering 
calculations and estimates. 


Please send full resume and salary 
requirements to: 


Hartford Rayon Company 
Division of Bigelow-Santord Carpet Co. 
Rocky Hill, Connecticut 

















MECHANICAL ENGINEERS 


A Career With... 


tnde 


IN LIQUID NITROGEN 


Uonenal and challenging career openings are offered in liquid nitrogen APPLICATION DEVEL- 


- 


ical materials. 





e indefinite preservation and p 


e design of liquid nitrogen vacuum insulated containers. 





* application of P 


and low temperature. 
in the ship t of £ foods without 





+ application of liquid nitrogen temp 





y of LINDE products and processes are 





The magnitud 
r to M 


who are seeking employment with 








a “dynamic company of proven  etabality 
Bachelors or Masters are invited to investigate 


LINDE AIR PRODUCTS COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 
Send resume to: Mr. P. I. Emch 
P. O. Box 44, Tonawanda, New York 
Refer to ad: ME-N 








Procter & Gamble 


needs 
MECHANICAL 


ENGINEERS 


(Graduated within last 10 Years) 


e Permanent positions in Mechan- 
cal Research and Development, 
Process Equipment Design and 
Application, Heat and Power 
Equipment rao and other 
Engineering Fiel 


e Salaries commensurate with 
education and industrial experi- 
ence. 


e Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-marnaged 
companies by the American In- 
stitute of Management. 


For application form and further 
information write 


Mr. J. E. Gale 

Head of Employment 
Engineering Division 

The Procter & Gamble Company 
Cincinnati 17, Ohio 
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MACHINE DESIGNERS 
AND 
ENGINEERS 


Machine designers and design engi- 
neers wanted for permanent posi- 
tions. Design experience desired in 
either paper converting machinery, 
box manufacturing equipment or 
packaging equipment. Excellent 
working conditions and opportu- 
nity for advancement. 





Address CA-$647, % “‘Mechanical Engineering."’ 








CHIEF 
PRODUCT 
DEVELOPMENT 
ENGINEER 


Long established and 
expanding manufacturer 
of consumer and in- 
dustrial steel products 
seeks mechanical engi- 
neer experienced in 
product design and de- 
velopment. Age to 40. 
Starting salary $12,000 
to $15,000. Submit 
complete resume to 


Address CA-5737, “/, “Mechanical Engineering.” 








MECHANICAL ENGINEERS 


Several excellent opportunities avail- 
able with major producer of synthetic 
fibers and films. Openings are current 
in plant engineering departments in 
Pennsylvania, Virginia, and West 
Virginia. 

Graduate mechanical engineers with 
0-5 years of experience in machine 
and equipment design, mechanical lay- 
out, engineering maintenance, or re- 
lated activities are invited to reply. 


Please send resume including details of 
education, experience, and salary re- 
quirements to: 


Dp iD it, 
La 


t Depart * 


AMERICAN VISCOSE CORPORATION 


1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania 

















It will pay you to watch the 
announcements on these 
pages for an opportunity 
that you may be looking for 


or one that may be of in- 


terest to you. 
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The world’s largest integrated 
aircraft plant, at Marietta, 
Georgia, — where we build 
Lockheed C-130.Turbo-Prop 
Cargo planes and B-47 Jet 
Bombers—welcomes this new 
Lockheed program in Georgia. 

Here are projects to chal- 
lenge the very limits of imag- 
ination, vision, ability and 
capabilities of man! 

This new atomic develop- 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach- 
ing additional opportunities 
for Engineers and Scientists in 
‘a wide range of categories in 
both places. 

Here is a program that is 
literally long range in both 
scope and product. 

Qualified Engineers and 
Scientists interested in becom- 
ing associated with this pro- 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information 
or personal interview. 


Write to 
ENGINEERING PROFESSIONAL 
PLACEMENT 


LOCKHEED 


~ AIRCRAFT CORPORATION=ME-6 
761 Peachtree St., N.E, Aticnta, Georgia 
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| ENGINEER | 
. . 
Immediate opportunity for B.S. Mechan- 
Engineers bn ical or Chemical Shaiaes as Assistant MECHANICAL 
. . Plant & Maintenance Engineer. Work 
training —— involves both project and maintenance ENGINEER 
engineering of a diversified nature. Little open? ° 
E " d a ss he necessary. Prefer young Facilities Planning 
Xpervence | man under 30 years of age. An excellent To perform design work on facilities 
‘ opportunity for young man to show ability for research and development. 3-5 
engineers age where it will be recognized. Please write peans’ design enpestense sequised in 
Personnel Department the following fields: air condition- ‘ 
... there’s no limit to the oppor- gay oe oer ing and ventilation systems for in- 
tunities open to you as members of Cincinnati 29, Ohio. dustrial plants, piping systems for 
the OMAR team in the fields of: | mechanical utilities. 4 
Rocket and Ramjet Engines Will perform design investigation, 
Propellants and uels | calculation and direct the work of 
Testing and Evaluation MECHANICAL ENGINEER designers in preparation of plans 
Positions are open for the } and specifications for new and modi- 
followin g: To act as technical assistant to mainte- | fied facilities. 
: , nance superintendent in Chemical Plant. pee on Peden Seas Ser 
mechanical engineers Candidates should be graduate engi- os 
combustion engineers | neers not over 35 years of age. Back- Mr. W. J. KELLY 
aeronautical engineers = - at least Fe yon ‘ pola. pre | ; 
stress analysts ae ‘Genieet Gi we fall por gee Aircraft Nuclear Propulsion Dept. 
turbine .engineers details of education, experience and de- 
amneibpuaciidlets | | sired salary. Pleasant environment and GENERAL B ELECTRIC 
servo engineers poe —— Feapeme. | ro plan. 
electrical engineers moe fin: Fale gaa prompdy P. 0. Box 132 Cincinnati 15, Ohio 
nuclear engineers 
ordnance engineers Address CA-$679, % “Mechanical Engineering.” 
instrumentation engineers 
test engineers 
development engineers 
process design engineers 
production engineers 
physicists 
mathematicians 
organo-metallic specialists 
inorganic chemists 
organic chemists 
polymer chemists 
electrochemists WHERE IN THE WORLD 
physical chemists DO YOU WANT TO GO 
anatytice! chemists | IN YOUR ENGINEERING CAREER? 
On the OMAR team, youre affiliated ea puree 
with pioneers in the field of supersonic If you are seeking an opportunity to further your career with a 
ropulsion: Reaction Motors, Inc., | fine company . . . look no further. 
Si in the American rocket industry; | TWA presently has openings for Aeronautical, Mechanical, Elec- 
Marquardt Aircraft Company, the trical and Electronic Engineers to work with a small, select 
West's largest jet research and devel- group of engineering associates. This arrangement gives each 
engineer the opportunity to demonstrate his ability and to £ 
| 


opment center and first in ramjets; 


Olin Mathieson Chemical Corpora- advance within the company .. . the opportunity to build his 


future with the world’s finest airline. 





tion, a leading producer of chemicals, | ie ; So 
Pha : Qualifications: B.S. in Engineering. 

metals, explosives, and high-energy fuels. ° ° 

eon a team rh se the a ey A ae modern building now nearing comple- 
first time both chemical and mechani- = ae nh ee , 
cal experience in research, develop- | vm or epartments >A: Cp, 27 GR ce 
ment, and production of sonic ‘ 
rockets vant. so and liquid and solid | Benefits: Many employee benefits, including liberal free 
propellants r transportation for yourself and family each year. 

. : P P Salary: Commensurate with experience. 
elie Penta Geno te If you are an engineer with qualifications in any 
company nearest you. of these —~ yea 4 senetety with 


Olin Mathieson Chemical Corporation 
466 Park Avenue, New York 22,N.Y. | Mr. Paul Day, Employment Manager 


Reaction Motors, Inc. 
Denville 4, New Jersey | TRANS WORLD AIRLINES 
Marquardt Aircraft Company Kansas City 5, Missouri 
16557 Saticoy Street 
Van Nuys, California 3907 | 
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MECHANICAL ENGINEERS 


Interesting positions available for persons qualified to perform research 
in the fields of theoretical or experimental stress analysis, and dynam- 
ics. 

Applicants should have an M.S. degree or equivalent and should have 
considerable training in dynamics, elasticity and mathematics. 


These positions offer careers in challenging work where high em- 
phasis =e on creative ability. We offer excellent employee bene- 
‘ fits including tuition-free graduate study. Please send resume to: 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 


of 
illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 








MECHANICAL ENGINEERS 


Immediate openings for BS or MS Mechanical Engineers with 2-8 
years of chemical plant experience for plant design and project engineering 
work in our Engineering Section. 

Pittsburgh Consolidation Coal Company, now entering the chemical 
process industry, is expanding the Engineering Section of its Research 
and Development Division. The positions advertised offer technical 
challenge and the opportunity to participate in the further growth and 
expansion of this large Company. 

Please address replies, including education, experience, references and 
salary desired to: 

W. F. Saalbach 
Research and Development Division 


Pittsburgh Consolidation Coal Company 
Library, Pennsylvania (13 miles south of downtown Pittsburgh) 


Line 


and LOW TEMPERATURE ENGINEERING 
We have unlimited opportunities for MECHANICAL ENGINEERS in: 














© equipment design © heat transfer 

¢ instrumentation and controls © fluid flow 

e pilot plant design and operati e thermodynamics 
° p gi ring * distillation 

© Setetentiens: Gaited © sien lysi 





+ | a | 


These projects are associated with the production and distribution of oxygen, 
nitrogen and argon as low temperature liquid or gases. 

LOCATION: Our T da Laboratories in suburban Buffalo, New 
York—our largest h and develop t faciliti 

B.S., M.S., Pb.D. graduates with up to five years’ experience are invited 
to investigate. 


LINDE AIR PRODUCTS COMPANY 
a Division of 


UNION CARBIDE AND CARBON CORPORATION 
Send resumés and approximate academic standing to: 














Mr. P. I. Emch, P. 0. Box 44, Tonawanda, N. Y. 
Refer to ad: ME-L 











Your 

MLE degree 
can bring you 
up to *10,000 
plus future 
alvancement 


INTERMEDIATE 
MECHANICAL 
ENGINEERS ... 


Mechanical design and 
development of military 
weapons systems 
(antennas, pedestals, 
computers, gear trains, 
precision mechanical 
devices). 


These creative positions 
have more than usual 
growth potential. 

The right men can 
advance to Senior 
Engineers’ 
responsibilities with a 
pioneer and world 
leader in electronics! 


*To arrange confidential in- 
terview, send resume to 
Box CA-5656, care of 
“Mechanical Engineering.” 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT @  fnensnisntnesr 
Computer engineers 


Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 





AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 

A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 

LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 

YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


2s your education, experience 


Send resume of 


ACT AT ONCE 


ee and geographic preference to: 


& Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY « DAYTON 9 @ OHIO 


MECHANICAL ENGINEERING 
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MECHANICAL ENGINEERS: 


A Career at Electric Boat...is An ADVENTURE in Engineering 


In the past several years, Electric Boat has been making one headline after 
another as the nation’s first adaptor of nuclear power for propulsion. The 
Electric Boat-designed and built atom submarines, Nautilus and Seawolf, are 
already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 
submarines goes on. Every day, Electric Boat engineers are coming to grips 
with problems in nucleonics that pave the way for applications in other fields. 


There is room—and opportunity —for more engineers able to cope with 
these problems. Current openings are for Mechanical Engineers with experi- 
ence in vibration and shock, machine design, stress analysis, hydraulics, 
rotating machinery, power plants, or air-conditioning and piping. 

These jobs offer more than engineering adventure. There’s common-sense 
practicality involved, too. Electric Boat’s backlog of orders and years-ahead 
plans; its record stable engineering employment; its sponsorship of advanced 
study at leading universities and within the plant are some of the practical 
features. New England living on the shores of Long Island Sound is another. 


To find out more details about these opportunities, write us details of your back- 
ground and experience including initial salary requirements. Interviews will 
be arranged promptly for qualified applicants. Please address Peter Carpenter. 


ELECTRIC BOAT 


DIVISION OF GENERAL DYNAMICS CORPORATION 
GROTON, CONNECTICUT 
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DOW CHEMICAL COMPANY 


TEXAS DIVISION 
FREEPORT, TEXAS 


ENGINEERS — PHYSICISTS 


OPPORTUNITIES IN 
OPERATIONS RESEARCH 


THE JOHNS HOPKINS 
UNIVERSITY 


Operations Research Office 


offers ane tional oppocmeises for 
ENGIN: ERS and P. ICISTS who 
desire es oF ands ~ aia opera- 
tional problems of unusual scope and 
diversity to routine design and de- 
velopment work. 
Our current spoaane program under 
a contract with the Department of the 
Army includes problems in tactics, 
strategy, weapons systems, intelli- 
gence, communications, ay and 
military applications of game th —_- 
Studies in these areas are normally 
carried on by mixed teams of scien- 
tists, each of whom is expected to con- 
tribute as a specialist to a synthesized 
solution. 

Selected opportunities for two- 

year overseas assignments in 

Germany or Japan. 

Liberal employee benefits and 

leave privileges. 

Rapid advancement for demon- 

strated capabilities. 

A competitive salary scale. 

Please send your resume to 
Dr. Lincoln Hanson 

Research Personnel Officer 

7100 Connecticut Avenue 

Chevy Chase 15, Maryland 





Excellent opportunities exist in a rapidly growing industry on the 
Gulf Coast for MECHANICAL ENGINEERS with B.S. degrees 


and 0-8 years experience. 


Positions are available for qualified candidates in Maintenance 
Shops, Plant Design, Pilot Plant Operations, and Organic and 
Inorganic Research and Development including Product Develop- 
ment in the field of Plastics. 


Moving expenses will be paid and adequate housing conditions exist 
both for rent and purchase. 


Dow offers excellent insurance, sick leave, holiday, pension and 
profit-sharing, and stock purchase plans. 


Qualified applicants should submit complete resume and record 
of college work to: 


D. M. DUGUID 
THE DOW CHEMICAL COMPANY 


Freeport, Texas 
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DU PONT now orrers 


SIX CAREER POSITIONS OF CHALLENGE AND RESPONSIBILITY 
IN SPECIALIZED AREAS OF MECHANICAL ENGINEERING 














The Engineering Service Division of du Pont’s Engineering Department provides 
consulting service and technical assistance to production, maintenance, design, 
research, and construction groups within the company. The Division’s ob- 
jectives are to assist other company units in improving plant efficiency and 
product quality, in reducing investment and operating costs, and in increasing 
capacity. 

Six openings are immediately available for experienced graduate engineers to 
provide consulting service to operating plants in the following specialized 
mechanical engineering fields: 








POWER 


Position requires extensive practical power experience 
including operation and maintenance of industrial steam 
power plant facilities and equipment testing. Some 
experience in steam plant design and construction or in 
thermal insulation of process piping and equipment is 
desirable. Duties include: making economic evaluations 
and involved heat balances for complicated power sys- 
tems; assisting in specification of power equipment and 
in selection of new facilities; and determination of 
causes of equipment malfunctioning and development of 
recommendations for corrections. 


EQUIPMENT IMPROVEMENT 


Position requires 5 or more years’ engineering experience 
in research, development, design, application, or main- 
tenance of chemical process equipment and machines. 
Duties include: conducting mechanical engineering 
studies on chemical plant problems involving equipment 
design, mechanisms, machine components, and machine 
drives; and analyzing and solving problems in selection, 
operation, and maintenance of chemical process plant 
equipment. Qualifications should include sound prac- 
tical knowledge of engineering economics, machine 
design, fluid mechanics, or applied mechanics. 





HEAT TRANSFER 


Duties include: trouble-shooting on equipment, such as 
pipe line reactors, fluidized solids reactors, and film 
driers, where heat transfer is one controlling factor; 
selection of equipment, such as heat exchangers, evapora- 
tors, furnaces, and driers; evaluation of equipment to 
determine optimum alternatives; and theoretical an- 
alysis of problems in heat transfer in proposed equipment 
for new applications. Other typical heat transfer prob- 
lems encountered involve reboilers, inert gas generators, 
direct fired production furnaces, and indirect fired retorts. 


DRYING AND DRYING EQUIPMENT 


Desired qualifications will include substantial experience 
in the practical aspects of drying particulate solids and 
sheet and fibrous materials. A sound knowledge of the 
fundamentals of heat and mass transfer is ~;~~ 
The duties of the position will require a broad and 
tailed knowledge of mechanical drying equipment oan 
their applications. The position requires a high level of 
creativeness and skill in evolving unorthodox solutions to 
practical problems in drying. 





AIR CONDITIONING 


Position requires substantial experience in selection and 
operation of heating, ventilating, air conditioning, and 
refrigeration equipment. Extensive knowledge of the 
following is desirable: Heating methods and systems, 
fans, building heat transmission, automatic controls, 
air cleaning devices, spray apparatus, sorbent materials, 
air duct design, exhaust and conveying systems, drying 
systems, health aspects of ventilation, piping and insula- 
tion, instruments and measurement, and investment and 
operating costs. Duties include consultation on evalua- 
tion and economic operation of such equipment. 





MAINTENANCE ENGINEERING 


Position requires five or more years’ responsible experi- 
ence on a supervisory or staff level in plant maintenance 
organizations, planning work, estimating manpower and 
material requirements, scheduling and controlling work, 
and accounting for the expenditure of maintenance funds. 
Successful applicant will consult on preventive and cor- 
rective maintenance problems such as: improved pro- 
cedures and methods, training programs, machine tools 
and other maintenance equipment, plant maintenance 
organization, welding, and other related phases of plant 
maintenance. 





CLEVELAND INTERVIEWS 


Sun-Mon-Tues-Wed 
June 17-18-19-20 





To arrange an appointment with our technical representative, please call 


Mr. J. C. Costello, Jr. PRospect 1-6857 











Or you may send complete resume, including details of 
education and experience, to: 


Mr. J. C. Costello, Jr. Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 





RES. U5. PAT. OFE 


BETTER THINGS FOR BETTER LIVING 
.»» THROUGH CHEMISTRY 
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lear 
AREERS for 


SCIENTISTS and ENGINEERS 


At COMBUSTION ENGINEERING’S new 
Nuclear Engineering and Development Cen- 
ter, Windsor, Connecticut, permanent 
openings for SENIOR AND JUNIOR POSI- 
TIONS are available to qualified 


Mechanical Engineers 
Metallurgists 

Naval Architects 
Nuclear Engineers 
Physicists 

Structures Engineers 


Aeronautical Engineers 
Chemical Engineers 
Chemists 

Design Engineers 
Electrical Engineers 
Mathematicians 


Here is your opportunity to help develop a 
new NAVAL NUCLEAR PROPULSION 
SYSTEM — with the first company in the 
country that will complete such an AEC con- 
tract with its own facilities. 

You will be a member of a company that 
is well-established in the Nuclear Power field. 
Combustion Engineering has accumulated 
ten years’ experience—designing and building 
major reactor components, both for Naval 
units and for central stations. 

And you'll find Windsor a wonderful place 
to live. Only 8 miles from Hartford, it is an 
ideal location, both for work and for play. 

If you are a citizen, whether you have 
Nuclear experience or not—send a complete 
resume, in strict confidence, to B-921 


COMBUSTION ENGINEERING, INC. 


Rp ot Dev J 





t Division ¢ Department F, Windsor, Conn. 





| 
| 








rt 
FRANKLIN INSTITUTE 


Laboratories for Research 
and Development 


Philadelphia 
Offers Unusual Opportunities for 


MECHANICAL ENGINEERS 


Career Opportunities in nuclear power— 
Knowledge of applied mechanics with 
emphasis on Heat Transfer, Thermal 
Stress, Stress Analysis and Fluid Me- 
chanics 


Development Engineers—Design and de- 
velopment of intricate mechanisms—light 
and heavy machinery 


Theoretical and Experimental Stress 
Analysis—Dynamics and Vibration Anal- 
ysis 


Send Resume to 


PERSONNEL DIRECTOR 
THE FRANKLIN INSTITUTE 


Philadelphia 3, Pa. 
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May, 1956 CARD INDEX Vol. 78, No. 5 
Practical Consideration in Designing Railway Passenger Cars, 

A. G. eae. 2% 410 
Electronic Computers Solvi ing Production-E ngineering Problems, 

De Carlo 416 

Relating Materials Handling Costs to Over-All Production Costs, 

B. W. Saunders... 
Application of Superheated- Vapor Atmospheres to Drying, 

M. Lane and Stuart Stern. 

The Engineer Looks at Management Positions, R. P. Kroon ‘ 
Utilities Systems for a 30,000-Barrel-Per-Day Refinery, C. E. 

Peterson. 
The Shortage Re-Examined, 5: R. Killian, Jr 
Editorial. 
Briefing the Record. 
European Survey . 
ASME Technical Digest 
Comments on — 
Review of Boo 
ASME Boiler oad Pressure Vessel Code. 
ASME News..... 


HANDY * POCKET SIZE * LOOSE L 


on loose leaf, six hole, 6-%{" x 3-%* bond oe - apber p- contains about 
[eb perso tonal dat, penne conden and essential material ite 
worker, business man, pe Iarvaor pe ron oe 
Surveying 
Surveying Tables a 
Highway Engi- — 
neeri: 
Totoviston a fu 
Electricity, 
Electricity, OC 
AC Motors & 
Transformers, 
Relays & 
Meters 


General 

} en Tebies 
Trig-tog 1 Tables 
Generali C 


Chemical Tables 
ara Chem- 
istry 





ping 
Write for FREE catalog (over 2000 listings). See for yourself how -" LEFAX can be to 
you. Send $1.25 for each book, or $6 for only five books listed above, 
Phila. 7, Pa. 


LEFAX PUBLISHERS Dept. ME-2 
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HYDRAULIC ENGINEER 
familiar with hydraulic turbine work, design 
and application. 


experienced draftsman on hydraulic turbines. 
Old established company. No age limit. 
Excellent opportunity with future for the 
right men. 

Address CA-$739, % “Mechanical Engineering.” 


NUCLEAR POWER ENGINEER 
To initiate and direct the design, testing and customer 
liaison associated with valve and piping developments 
for atomic power and other nuclear activities. Ad- 
vancement prospects excellent with company highly 
regarded for products and research work in power and 

ess fields. Salary open, replies confidential. 
rite or contact Personnel Director. 


Edward Valves, Inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 














Excellent opportunity for a really creative engineer 
willing to grow into ad ve responsibil 
Inventiveness and the ability to be truly objective are the 
keys to a successful career with a progressive organiza- 
tion having the largest Research and Engineering 
facilities in the steel valve industry. 

Edward Valves, inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 











PRODUCTION & ENGINEERING 
SUPERVISOR—OVERSEAS OPERATIONS 
* Consumer and professional surgical and 

health products. 
© We need a graduate engineer, 30 to 35, 
who can command respect and obtain 
the confidence and co-operation of 
foreign executives and staff in the 
introduction of new methods involving 
organization, building, equipment and 
process in 10 autonomous foreign 
manufacturing and distributing sub- 
sidiaries. Familiarity with Spanish 
and Portuguese desirable. 
Home office, Metropolitan New York 
Two-year training period followed by 
considerable travel alone 
Opportunity for advancement 
Salary commensurate with responsi- 
bility. 
The man must have had some indus- 
trial experience, but need not have been 
overseas 
Send information in full confidence to: 


id R. Knapp 
Johnson & Johnson Overseas 
New Brunswick, N. J. 














MECHANICAL ENGINEER-—-Position open for a design en- 
o- in the Central Shops tacility of a midwest research and 

evelopment laboratory. Ability to design and follow through 
fabrication on a wide range of scientific equipment for use in re- 
search in Physics, Chemistry, Biology, Chemical Engineering and 
Metallurgy. Salary commensurate with training and experience 
Address CA-$726, care of “Mechanical Engineering.” 





MECHANICAL ENGINEER —Position open for a design engineer 
in the Remote Control Engineering Division of a midwest research 
and development laboratory. Challenging opportunity requiring 
ingenuity and imagination in the design of intricate mechanisms 
for remote controlled metal cutting machines, test apparatus, 
shielded facilities and manipulators. Publications encouraged 
Salary commensurate with training and experience 
CA-$727, care of ‘Mechanical Engineering.” 





ENGINEER —Exceptional apna for a man with engineer- 
ing degree and 8-10 years’ heavy construction, machinery in- 
staliation and maintenance trouble-shooting experience. Must 
have leadership ability and be able to head heavy construction 
jobs from start to finish; mect deadlines; control costs and insure 
completion of projecrs as planned. Prefer man with linoleum or 
rubber background. Favorable North Jersey location. Write 
with full particulars and salary required. Address CA-$728, care 
of “Mechanical Engineering.” 


ASSISTANT PROFESSOR—to teach aircraft propulsion in the 
Aeronautical Engineering Department of an eastern university. 
Master's degree and experience in propulsion desired rtu- 
nity for research and consulting. Address CA-$688, care of ‘‘Me- 
chanical Engineering.” 








SWISS MECHANICAL ENGINEER—Young Swiss, graduat- of 
Swiss Institute of Technology, wants position in United States or 
Canada. Speaks English, German, French and Italian. Write to 
Cyphre P 10749 W, Publicitas Winterthur, Switzeriand. 





ITALIAN MECHANICAL ENGINEER—Young Italian also 
fluent English, French, secking position in United Seates or Can- 
ada. Graduate of Institute ot Nautical Technique Triest, served as 
nautical officer for Lloyd Triestino. Experience includes position 
with Italian gas refinery. Presently employed with Swiss machine 
factory. Write Cyphre P 10748 W, Publicitas Winterthur, Switzer- 
land. 





MECHANICAL ENGINEER—S6, registered Ohio, application 
pending New York. wants position directing design and opera- 
tion ot steam power tacilitics in industrial organization, preter- 
ably involving expansion. Can bring education, imagination and 
varied mature experience to bear. Able to train successor. Preter 
New York City or southeastern headquarters. Address CA-5701, 
care ot ‘Mechanical Engineering." 





INSTRUCTOR—to teach aeronautical laboratory and aircraft 
vibrations in the Acronautical Engineering Department ot an 
eastern university. Master's degree preferred but not essential 
Opportunity tor graduate study and research. Address CA-5689, 
care of “Mechanical Engineering.” 





COLLEGE INSTRUCTOR—Young engineering graduate, some 
industrial experience desirable, opportunity to work on advanced 
degree. Write: Head, Department of Engineering Drawing, 
lowa State College, Ames, lowa 





DESIGN ENGINEER—Excellent opportunity for man with 
Mechanical Engineering degree and $-10 years’ experience in 
mechanical development and design of machinery. Creative and 
inventive ability essential, demonstrated mechanical aptitude 
required; for development of special machinery in resilient floor- 
covering industry. Favorable eastern location; excellent em- 
ployee benefits. Give full particulars on personal history, 
education, experience and salary requirements. Address CA- 
$729, care of ““Mechanical Engineering.” 





DESIGN ENGINEER—preferably graduate M.E. with ex- 
perience on medium size and special machinery. Location up- 
state New York. Excellent opportunity for rapid advancement. 
A. J. Wahl, Inc., 8 Central Ave., Brocton, N. Y 





ENGINEERS—College Positions—openings tor B.S., MS., and 
Ph.D. All sections U.S. Excellent salaries. Send photo and 
qualifications to Cline Teachers Agency, Box 607, East Lansing, 
Michigan. 





MECHANICAL ENGINEER—position open in Operations Di- 
vision of a midwest research and development laboratory for a 
graduate with a minimum of five years’ experience in the design 
and construction of mechanical facilities, including industrial 
type air conditioning, ventilating and heating systems; process 
piping, and pneumatic control systems for a wide variety of equip- 
ment installations; and water steam distribution syst-ms 
Duties include the obtaining of operational and other design re- 
quirements for the construction of new facilities and the rearrange- 
ment of existing facilities; preparation of i oe 
and cost estimates; and performing field inspection of constraction 
contracts Salary commensurate with training and experience 
Address CA-$724, care of ‘‘Mechanical Engineering.” 





MECHANICAL ENGINEER—Position open for an engineer in 
the Reactor Development program ot a large midwest research and 
development laboratory. This position is with a small group 
ot engineers and physicists who to date have been responsible tor 
some of the most outstanding and significant experiments in the 
field of nuclear power reactors. The ——— to become a 
member of this team presents a real challenge to the young engi- 
neer with a strong academic background and preferably some 
general engineering experience. Salary is commensurate with 
training and experience. Address CA-$725, care of ‘Mechanical 
Engineering." 





MECHANICAL ENGINEER —Permanent Supervisors position with 
Southwest Utility. Must be graduate of recognized college of 
Mech. Engineering. Ten years’ combined experience in steam, 
general plant engineering, welding, and airconditioning very de- 
sirable. U.S. citizen, 30-4$, with ability to integrate into well- 

blished organization. Start trom $6600-$7800 based on 





ADVERTISING MAN WANTED FOR TECHNICAL PROD- 
UCTS—Previous advertising experience not necessary but helpiul 
Must have at least two or three years of college with courses in 
engineering and technical subjects and like to write. If you have 
the qualifications we have an opportunity for you. Man 
selected will be trained in all phases of industrial advertising. 
In your letter of application state age, education, positions held, 
and give statement of why you want a career in advertising. Lo- 
cation: well-known Connecticut company. Address CA-5630, 
care of “‘Mechanical Engineering.” 





MECHANICAL ENGINEER on railroad located in central 
region. Steady employment with opportunities tor advancement 
with progressive organization. In reply state age, experience, and 
salary expected. Address CA-5$600, care ot “Mechanical Engi- 
neering 


qualifications. Address CA-$709, care of ‘Mechanical Engineer- 


ing. 





INSTRUCTOR—to teach undergraduate courses in applied me- 
chanics. unity to work on graduate degree in any en- 
gineering department. Salary depenls on qualifications of appli- 
cant. Department ot Applied Mechanics, University of Kansas, 
Lawrence, Kansas. 





TEACHING POSITION available in Heat-Power Field. r- 
tunities for consulting, research work and graduate studies. 
Rank and salary depend on education and experience. Me- 
chanical Engineering ment, Polytechnic Institute of 
Brooklyn, 85 Livingston St., Brooklyn 1, N. Y. 








ELECTRICAL ENGINEER with degree, tor large paper mill 
operation. To take charge of High Pressure Power Plant, Elec- 
trical and Pipefitting Department. Work involves operation, 
maintenance, installation and related engineering. Heavy boiler 
experience desirable. Salary open. Age about 35. Location— 
Pennsylvania. Address CA-5531, care of ‘Mechanical Engincer- 


Use a CLASSIFIED ADVERTISEMENT 
For Quick Results 


MECHANICAL ENGINEER—ADMINISTRATOR. Age 33, 
married. BS in ME, Case Institute of Technology. Graduate 
study, University of Oxtord. Apprenticeship in tool and die 

Past four 


making, four years’ engineering design experience 
years directing U. $. Government sponsored productivity and 
technical assistance program in Denmark. Returning U. S. carly 
June. Desires stimulating technical executive assignment, West 
Coast of U.S. or abroad. Address CA-$711, care ot ““Mechanical 
Engineering.” 





INDUSTRIAL ENGINEER —38, B.S. Degree, 17 years’ experience 
in design, construction and maintenance of manutacturing and 
process industries, seeks relocation in industry. Presently em- 
ployed as mechanical group leader with major engineering and 
construction company. Address CA-5720, care of ‘Mechanica! 
Engineering." 





ENGINEERING SALES—Mechanical Engineer, 16-yr. diversi- 
fied experience in various industries here and in Europe, desires 
sales position, products or equipment, Midwest area preferred 
Address CA-5735, care of ‘‘Mechanical Engincering.” 








BUSINESS OPPORTUNITIES 





FACILITIES AVAILABLE 
Machine Shop with engineering staff 
has time available. Manufacturing- 
Design-Drafting. Lowest charges con- 
sistent with precision workmanship. 

Address CA-5740, % ““Mechanical Engineering.” 











REPRESENTATION WANTED 





DISTRIBUTORS or REPRESENTATIVES—wanted for severa! 
open territories on our line of quality valves, cylinders, valve 
actuators and pumps. Write giving lines handled and territory 
covered. Ledeen Mfg. Co., 1600 So. San Pedro Se., Los Angeles 
15, California. 





EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 





PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
President ot Cleveland Engineering Agency Co., 2132 E. 9th St., 
Cleveland 15, Ohio, will help you find positions or men 





SALARIED POSITIONS $5,000 to $35,000. We offer 
the original personal employment service (established 
46 years). Procedure ot highest ethical standards is 
individualized to your personal requirements. Identity 
covered, present position protected. Asktor particulars. 


R. W. BIXBY 


562 Brisbane Bidg. Buffalo 3, N. Y. 








SALARIED PERSONNEL $5000 to $30,000 
This nation-wide service, established 1927, is geared to 
the needs of high grade men who seek a change of con- 
nection under conditions, assuring if employed tull pro- 
tection to present position. Send name and address only 
tor details. Personal consultation invited. 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 
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Drafting Department Heads! Now Is the Time to Gear 
Your Department to Meet Growing Production Demands! 











NOW Is the Time to Get Your New, 
Modern Bruning Copyflex Machine! 


- , p= The boom in production means more pressure than ever for engineering 
a a drawings and prints. Right now is the time to replace that old inadequate 
ae ~ reproduction machine you’ve been putting up with—now’s the time to 

get a modern, efficient Bruning Copyflex. 

In just the last year, Bruning has introduced five new, advanced 
machine models, one of which is shown at the left. These machines offer 
you the famous problem-free operation of Copyflex . . . no exhaust vent- 
ing, no plumbing or auxiliary equipment, no installation other than an 
electrical connection. They bring you faster reproduction speed and a 
host of operator conveniences such as fast return of originals, automatic 
separation, front or rear delivery. They are the efficient, economical, 
modern reproduction machines that will help you boost your drafting 
room output, keep costs at a minimum. 








Copyflex Model 500—Top mechanical speed 
of 40 f.p.m., front or rear delivery, automatic 


separation and stacking, many other features. 
Charles Bruning Company, Inc., Dept. 63-N 


. 4700 Montrose Ave., Chicago 41, Illinois 
. Please send me information on Copyflex process and Model 500 machine. 
Best Process! Best Machines! 
Best Selection of Materials! Name Title 
C 


Specialists in Copying Since 1897 





Now is the time to act. Mail the coupon below. You'll be glad you did! 




















Add. 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. City County. State 
in Canada: Charles Bruning Co. (Canada) Ltd., 105 Church St., Toronto 1, Ont. 
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Manufacturers of equipment not included 


RATES: One-inch card announcements inserted at rate 
of $20 each issue, $15 per issue on yearly contract 


Consulting Service | 








BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity— W ater—Sewage— Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 











Electrical Testing Laboratories, Inc. 


Electrical, mechanical, photometric, radio- 
metric and chemical laboratories, rendering 
testing, research and associated services, in- 
cluding certification, inspections at factories 

and field investigations. 


2 East End Avenue at 79th St., New York 21 


“i *e 
huljian 
) 
S e CONSTRUCTORS © CONSULTANTS 


POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY * INDUSTRIAL* CHEMICAL 


Phila. 21, Pa. 





1200 N. Broad St., 





PROPANE GAS PLANTS 


Anhydrous Pye Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield, 2-6258 











PETER F. LOFTUS CORPORATION 
Design and C Iting Eng s 
Electrical ®© Mechanical 
- Structural * Civil 
Masao Thermodynamic ® Architectural 


FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvania 





Consult Z. H. POLACHEK 


Reg. Patent Attorney 


1234 Broadway 
(at 31st St.) New York 1, N. Y. 
Phone LO-5-3088 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Design and Supervision of Construction 


Mechanical @ Electrical @ Structural @ Senitary 
Economic Research @ Industrial Relations 


New York READING, PA. Washington 





THE LUMMUS COMPANY 


ENGINEERS AND CONSTRUCTORS 
385 Madison Avenue, New York, N. Y. 


Chicago -- Houston -- London -- Paris 
The Hague -- Montreal -- Caracas -- Bombay 


SANDERSON & PORTER 


DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 








HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montford Fucik Calvin V. Davis 
Richard D. Harza 
a Plants and Dams 

Transmission Lines 

Flood Control Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 
















research and development 
product engineering and styling 
special production machines 
model men 


write wast DEVELOPMEN 


DAYENP 





or 
brochure 











JACKSON & MORELAND, INC. 


Engineers and Consultants 


Design and Supervision of Construction 


Reports- Examinations Appraisals 


Machine Design: Technical Publications 
BOSTON NEW YORK 













Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill 














WELD TESTING 


Qualification of Operators—Supervision 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 








J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric “Bo 


ower Plants. Industrial 
Plant, Mechanical and 
Operating Surveys, Ap- 
praisals ¢ Plans ¢ Reports 


Greenville, South Caroline 














M. W. KELLOGG 
Piping System Design Analyses 
Unique model tester as well as modern digital 
computer facilities available for low cost, ac- 
curate flexibility analyses of the most complex 
piping systems. 


The M. W. Kellogg Compan 
711 Third Avenue, New York 17, Ny. Y. 














GEORGE H. KENDALL 
Consulting Mechanical Engineer 
Methods Studies: Process of Product 

Redesign Existing Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems. 
Specialist Automatic Machinery Processes, Controls, 
New Developments, Patent Studies, Investigations, 

New Products & Process Engineering Studies 
P.O. Box 3 (Bs. 1923 Tel. Darien $-1504 
Noroton Heights 3 Offices Darien, Connecticut 








An announcement in this 


section will acquaint others 


with your specialized practice. 





Surfaces, Metal Cleaning and Corrosion Prevention. 


Foster D. Snell, Juc. 


29 W. 15th St., N. Y. 11, N. Y. 
CONSULTING CHEMISTS & ENGINEERS 
Research, Development, Formulation, Testing, 
Evaluation, General Investigations. 
Lubricants, Hydraulic Fluids, Bearing and Friction 











Write for Paper on Lubricant Additives. 











Chicago 4, Illinois 








STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 


Hershey Building 
Muscatine, lowa 


208 S. LaSalle Street 





The above consultants are available 


to work out solutions 


to your engineering and management problems. 


176 - June, 1956 


MECHANICAL ENGINEERING 























New radio relay systems for telephone and television now 
in the making will employ an ingenious device invented by 
Bell scientists. The device, known as an “isolator,” senses 
which way microwaves are traveling through a waveguide, 
and stops those going the wrong way. 


In the new systems a klystron wave generator sends 
signals through a waveguide to the antenna. The klystron 
must be shielded from waves reflected back along the wave- 
guide by the antenna. The isolator stops reflections, yet 
allows the transmitted signals to go through clear and strong. 


This isolator is a slab of ferrite which is mounted inside 
the waveguide, and is kept magnetized by a permanent mag- 
net strapped to the outside. The magnetized ferrite pushes 
aside outgoing waves, while unwanted reflected waves are 
drawn into the ferrite and dissipated. This “field displace- 
ment” action results from the interplay between microwaves 
and a ferrite’s spinning electrons. Bell physicists discovered 
this action during their fur. damental studies of ferrites. 

This is another example of how Bell Telephone Labora- 
tories research works to improve American telephony and 


telecommunications throughout the world. 


BELL TELEPHONE LABORATORIES 
® , 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT Red 


MECHANICAL ENGINEERING 


RADIO'S 
ONE- 
WAY 
STREET 


Dr. S. Weisbaum assembles an isolator which he 
developed for use in a new microwave system. Dr. 
Weisbaum is a Ph.D. in microwave spectroscopy from 
New York University. He is one of many young men 
at Bell Laboratories applying the insight of the physi- 
cist to develop new systems of communication. 
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The heart of the isolator 


is a ferrite slab. 
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from the output of the 
amplifier to the antenna. 
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Valves A and C are connected by linkage and operated by an 
electric motor controlled by a temperature sensor to maintain a 
balanced flow of air through the conditioner and the by-pass. 
When Valve A opens, Valve C closes and vice versa. The 
Fiexon Bellows actuates Valve B to regulate total air flow. 


FLEXON® OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexenics Corporation manu- 
factures a complete range of 
bellows and bellows assem- 
blies in brass, bronze or 
stainless steel. 


The Flexon Bellows Design 
Guide gives valuable applica- 
tion and design information. 
Write for your copy, today. 


QUALITY 


11 


A Flexon Bellows is the heart of a mass flow valve 
manufactured by Stratos Division of Fairchild 
Engine and Airplane Corp., Long Island, N. Y. 

Used in aircraft conditioning systems where up- 
stream pressure varies over a wide range, the 
Stratos Mass Flow Valve is actually two valves in 
one body. Combining the features of a cabin tem- 
perature control valve and a conditioned flow 
regulator, its function is to maintain a constant 
flow of conditioned air to the aircraft cabin. De- 
sired temperature is maintained by a balanced 
blending of cooled and uncooled air. The Flexon 
Bellows is used as an aneroid to maintain a con- 
stant volume of air regardless of atmospheric 
pressure, The schematic drawing above illustrates 
the operating principle. 

The Flexon Bellows used in this valve design, 
like all Flexon Bellows, is cost engineered to meet 
the specific requirements of the job. To take ad- 
vantage of this kind of service, send an outline of 
your requirements. 


FLEXON BELLOWS 
DIVISION 


1305 S$. THIRD AVENUE, MAYWOOD, ILLINOIS 
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FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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Is your tubing 
bottleneck shown here? 


- + 





Bundy Engineers and versatile 
Bundyweld Tubing can beat the 
knottiest tubing design problem! 





GROOVED E-FLARED ohana 
If you think it can’t be done with tubing, 
it’s a challenge to Bundy. For years, ) 
Bundy Engineers have specialized in € V armen 
working with customers and prospects, 

: F ; : SWAGED KNURLED NOTCHED 

solving the insolvable. A unique combina- 
tion of imagination and experience, plus 
the extreme versatility of Bundyweld 
Steel Tubing, has paid off again and again. 








Check first with Bundy for workable BIFURCATED PRECISION-GROUND eta 
solutions to your tubing design problems. 

Whether you are in the design, develop- ' 

mental, or application stage of your 





product, Bundy will be glad to work with meme 
you. Hundreds of manufacturers have 
used this Bundy service to advantage. 


Bundyweld Tubing offers an unusual 
combination of properties: high thermal 
conductivity; high bursting strength; 
ease of fabrication; and thinner-walled, 
yet stronger composition. It is the safety 
standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an 
average of 20 applications each. 





i, 2 


BEADED SOLDERED BENT TO SMALLEST RADI! 


THREADED | 


Shown above are but a few of the fabrication operations which are 








Call, write, or wire us today! 


BUNDY TUBING COMPANY possible with Bundyweld Steel Tubing. Many of these, and others not 
DETROIT 14, MICHIGAN shown, were developed through solving a specific problem brought to 
us by a customer or prospect. Bundy invites you to avail yourself of 

this design service. L 

WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, ITALY, AND GERMANY ” 





BUNDYWELD 
TUBING 


Bundyweld starts as a . » « Continuously rolled 
single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform 


thickness and passed 





NOTE the exclusive Bundy- 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 





j | ey o furnace Bundyweld, double- joint, absence of bead 
f opper coating fuses walled and brazed 
F with steel, Result . . through 360° of wall and less chance for any 





contact. leakage. 
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You 

may have 
ordered 
this 

valve 
trouble 


You may even now be specifying or paying 
for wear like this and not know it! How? 
By using specifications for bronze valves 
dated earlier than the introduction of OIC 
Alloy-40, a bronze stem alloy which elimi- 
nates galling and seizing, and minimizes 
thread wear. 
In fact, bronze valve stem replacement 
has been virtually outdated by OIC Alloy-40, 
which outlasts ordinary bronze stems by as 
much as 10 to 15 times! 
Instead of paying for failures, make your 
valve specifications as modern as OIC 
Valves. Include OIC, and step up your Tide anesthe’ beens 
requirements to the same up-to-date de- valve stem shows the ex- 
sign and high quality reflected in OIC Valve treme thread wear which 
5 ; OIC Alloy-40 greatly reduces. 
engineering. Alloy-40 is only one example. 
Write for forms 1001 and 1006 which 
contain specification data for OIC bronze, 
gate, globe, angle and check valves... all 
with Alloy-40 stems. 


The Ohio Injector Company 
Wadsworth, Ohio 


A LV - S FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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How you can profit from a nation- 
wide search for accuracy 


CIENTISTS at the Massachusetts Institute of Tech- 
nology were stymied on a top secret National 
Defense project. Some extremely accurate plug and ring 
gages were needed, but where to find a manufacturer 
capable of tackling an order calling for such extreme 
accuracy was the problem. The search eventually led 
to The Timken Roller Bearing Company. The M.I.T. 
engineers came to our Canton, Ohio, plant, were im- 
pressed with our gage facilities and our gage labora- 
tory—acknowledged as one of the U. S. industry’s 
finest—and asked if we would help them out. 
Ordinarily we do not make gages for anyone’s use 
other than our own, but because this was an important 
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TAPERED ROLLER BEARINGS 
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NOT JUST A BALL 


BEARING TAKES RADIAL 


National Defense project, we agreed to make them. 
And we did. 

To make the finest roller bearings we need the most 
accurate gages. Our fine gage laboratory is one of the 
reasons that Timken” tapered roller bearings are con- 
sidered to be the world’s best. 

So if you’re looking for accuracy in the machines you 
build or buy, look to Timken tapered roller bearings. 
They practically eliminate friction, take any combina- 
tion of radial and thrust loads, insure lasting precision. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


AND THRUST LOADS OR ANY COMBINATION 





